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ABSTRACT 
THE MATHEMATICAL ASSOCIATION DIPLOMA IN MATHEMATICAL EDUCATION 
AS AN INSTRUMENT FOR IN-SERVICE EDUCATION FOR PRIMARY SCHOOL TEACHERS 
A u t h o r - Jean Melrose 
The M a t h e m a t i c a l A s s o c i a t i o n Diploma i n M a t h e m a t i c a l 
E d u c a t i o n i s a q u a l i f i c a t i o n f o r t e a c h e r s w i t h a t l e a s t two y e a r s ' 
q u a l i f i e d t e a c h i n g e x p e r i e n c e , w i t h i t s emphasis on t e a c h i n g c h i l d r e n 
i n t h e 5-13 age range. I t s purpose i s t o e q u i p s u i t a b l e and 
i n t e r e s t e d t e a c h e r s t o make a s t r o n g p e r s o n a l c o n t r i b u t i o n t o the 
t e a c h i n g o f mathematics w i t h i n t h e i r own s c h o o l s ; i t i s p a r t i c u a r l y 
a p p r o p r i a t e f o r those who h o l d , o r hope t o h o l d , p o s i t i o n s o f 
r e s p o n s i b i l i t y f o r mathematics i n f i r s t o r m i d d l e s c h o o l s . Diploma 
courses f i r s t s t a r t e d i n 1978 and by 1982 about 2000 t e a c h e r s had 
e n r o l l e d f o r Diploma c o u r s e s . 
The r e s e a r c h p r o j e c t 1980-82, based a t Durham U n i v e r s i t y , 
was funded by t h e Department o f E d u c a t i o n and Science t o m o n i t o r the 
pr o g r e s s o f t h e Diploma and t o assess i t s e f f e c t i v e n e s s . I n f o r m a t i o n 
was c o l l e c t e d from s t u d e n t s ( a p o s t a l q u e s t i o n n a i r e was sent t o 1003 
s t u d e n t s w i t h a 74% response r a t e , v i s i t s were made b o t h i n 1981 and 
1982 t o t h e s c h o o l s and Diploma c e n t r e s o f a s t r a t i f i e d random sample 
o f 41 s t u d e n t s ) , t u t o r s , m o d e r a t o r s , Diploma Board members, 
mathematics a d v i s e r s and r e c o r d s o f t h e M a t h e m a t i c a l A s s o c i a t i o n . 
I n o r d e r t h a t t h e course s h o u l d be more e f f e c t i v e , 
recommendations were made fr o m t h e Research P r o j e c t t o t h e f o l l o w i n g 
groups o f p e o p l e r -
t u t o r s , 
m o d e r a t o r s , 
members o f t h e Diploma Board, 
o t h e r s u b j e c t t e a c h i n g o r g a n i s a t i o n s , 
those r e s p o n s i b l e i n LEAs f o r f u n d i n g c o u r s e s , and 
those r e s p o n s i b l e i n c e n t r a l government f o r f u n d i n g courses 
The Research P r o j e c t p r o v i d e d t h e f i r s t s u b s t a n t i a l 
p u b l i s h e d B r i t i s h e v a l u a t i o n o f i n - s e r v i c e e d u c a t i o n f o r p r i m a r y 
s c h o o l t e a c h e r s i n mathematics and was c h a r a c t e r i s e d by the 
h e l p f u l n e s s and f r i e n d l y c o - o p e r a t i o n o f t h e v a r i o u s i n d i v i d u a l s and 
groups o f people who gave e v i d e n c e , a d v i c e o r encouragement. 
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FOREWORD TO THE DES REPORT 
The Mathematical Association Diploma Research Project was 
i n i t i a t e d a f t e r discussion between the Department of Education and 
Science and the Mathematical Association. I t was supported by a 
grant o f £35,567 from the Department of Education and Science during 
the period September 1980 to August 1982. 
The Mathematical Association Diploma i s a r e l a t i v e l y cheap 
and easy way i n which t o provide i n - s e r v i c e a c t i v i t y . A l l i n - s e r v i c e 
courses, i n a d d i t i o n t o g i v i n g assistance t o teachers, w i l l have 
t h e i r own p a r t i c u l a r strengths and weaknesses. The p r o j e c t has 
attempted t o look a t the model provided by t h i s Diploma and t o 
present evidence which may be h e l p f u l , not only t o those already 
running or t h i n k i n g of running diploma courses, but also to those who 
make decisions about the p r o v i s i o n and organisation of in- s e r v i c e 
work i n a l l subject areas. 
This r e p o r t has been w r i t t e n by the p r o j e c t ' s research 
f e l l o w . Miss Jean Melrose, i n c o n s u l t a t i o n w i t h the advisory s t e e r i n g 
committee. 
M.L. Cornelius 
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CHAPTER 1 
A REVIEW OF THE DEVLOPMENT OF MATHEMATICAL IW-SERVICE EDUCATION 
FOR PRIMARY SCHOOL TEACHERS AND A DISCUSSION OF CURRENT NEEDS 
Towards a d e f i n i t i o n 
1.1 The word ' i n - s e r v i c e ' has o n l y been used i n r e l a t i v e l y 
r e c e n t t i m e s . I n 1928 i n America t h e r e p o r t o f the Committee f o r 
E d u c a t i o n mentioned ' p r e s e r v i c e and i n s e r v i c e t r a i n i n g o f te a c h e r s 
f o r r u r a l s c h o o l s ' . The f i r s t n o t e d use i n t h i s c o u n t r y was i n 1960 
when t h e Guardian c o n t a i n e d comment on the 'Development o f i n - s e r v i c e 
t r a i n i n g . . . . f o r s t a f f n u r s e s . ' I n 1963 F.F. L a i d l e r i n t h e 
Gl o s s a r y o f Home Economics E d u c a t i o n d e f i n e d i n - s e r v i c e t r a i n i n g as 
'the c o n t i n u i n g e d u c a t i o n and t r a i n i n g g i v e n t o a person a f t e r he/she 
has begun t o work i n a p a r t i c u l a r o c c u p a t i o n . ' 
By c o n t r a s t , t h e phrase ' r e f r e s h e r course' was used 
s l i g h t l y e a r l i e r . I n 1907 t h e I n t e r i m Report o f t h e War O f f i c e 
Committee mentioned o f f i c e r s h a v i n g ' s h o r t p e r i o d s o f r e c a l l t o the 
c o l o u r s f o r ' r e f r e s h e r ' t r a i n i n g ' and i n 1930 t h e Times E d u c a t i o n a l 
Supplement used t h e phrase ' r e f r e s h e r courses f o r l e a d e r s ' . T h i s 
p o i n t s t o one o f t h e c o n s i d e r a t i o n s f o r those p r o v i d i n g , t a k i n g p a r t 
i n o r e v a l u a t i n g i n - s e r v i c e e d u c a t i o n i . e . where on t h e spectrum o f 
the f r o n t l i n e / a q u i e t e r p l a c e on the f i e l d o f b a t t l e / r e g i m e n t a l 
h e a d q u a r t e r s does t h e i n - s e r v i c e e d u c a t i o n t a k e p l a c e . 
1.2 P l a t o ( a p p r o x . 387BC) i n t h e Meno g i v e s an account o f the 
d i a l o g u e between So c r a t e s and t h e s l a v e boy c o n c e r n i n g the d o u b l i n g 
o f t h e area o f a square. T h i s i s an e a r l y w r i t t e n account o f 
mathematics t e a c h i n g and l e a r n i n g . A sequence o f guided q u e s t i o n s 
Ed. R.W. B u r c h f i e l d (1976) Supplement t o t h e Oxford E n g l i s h 
D i c t i o n a r y , V ol.2 p. 268 and Vol.3 p.1154 
awakens and draws o u t some o f t h e unconSCiOus knowledge a s s o c i a t e d 
w i t h v / 2 ~ . The account i n f o r m s us s i m u l t a n e o u s l y o f a m a t h e m a t i c a l 
problem, a s t r a t e g y f o r l e a r n i n g and t e a c h i n g and an i n d i c a t i o n o f 
th e u n d e r p i n n i n g p h i l o s o p h y . The q u e s t i o n s What? and How? 
(presumably When? i s a subset o f How?) are seen t o be c u r i o u s l y 
i n t e r w o v e n and i t i s p o s s i b l e t o i n f e r some o f t h e answers t o Why? 
I n i t s w r i t t e n f o r m i t has t h e p o t e n t i a l t o i n f l u e n c e f o r 
good t h e c o n t e n t , method and process and u n d e r l y i n g p h i l o s o p h y o f 
mathematics t e a c h i n g o f i t s r e a d e r s . I t goes beyond t h e Elements o f 
E u c l i d , w h i c h can p r o b a b l y be most e a s i l y c o n s i d e r e d as mathematics, 
i t i s w r i t i n g on m a t h e m a t i c a l e d u c a t i o n a l b e i t embedded as an 
i l l u s t r a t i o n o f p a r t o f P l a t o n i c p h i l o s o p h y . 
1.3 The D.E.S. i n 1970 used a d e f i n i t i o n o f i n - s e r v i c e t r a i n i n g as 
'Any a c t i v i t y w h i c h a t e a c h e r u n d e r t a k e s , a f t e r he has 
begun t o t e a c h , w h i c h i s concerned w i t h h i s p r o f e s s i o n a l 
work.' 
Such a b r o a d , i n c l u s i v e d e f i n i t i o n c o n t r a s t s w i t h accounts 
w h i c h c o n s i d e r i n - s e r v i c e t r a i n i n g l a r g e l y i n t h e c o n t e x t o f p r o v i d e d 
c o u r s e s . 
Suggested models o f p r o f e s s i o n a l development 
1.4 I n o r d e r t o su r v e y such a v a s t and d i v e r s e area i t i s 
h e l p f u l t o adopt a model o f p r o f e s s i o n a l development. P i n n e r and 
Shuard (1985) suggest a f o u r stage model 'not because they are 
d i s c r e t e phases, b u t because t h e c h a r a c t e r i s t i c s l i s t e d f o r each 
stage t e n d t o show themselves as a t e a c h e r becomes more exp e r i e n c e d 
and s k i l l e d i n a p a r t i c u l a r s i t u a t i o n o r t y p e o f work; these stages 
P l a t o 'Meno' t r a n s l a t e d by W.K.C. G u t h r i e (1956) - Penguin 
Harmondsworth. 
Sr. M.T. P i n n e r , H.B. Shuard ' I n S e r v i c e E d u c a t i o n i n Primary 
Mathematics' Open U n i v e r s i t y Press, M i l t o n Keynes 1985 p.12 
seem t o r e c u r as t h e t e a c h e r moves on t o new r o l e s ! The suggested 
stages a r e : -
1. I n i t i a t i o n 
2. C o n s o l i d a t i o n 
3. I n t e g r a t i o n 
4. R e f l e c t i o n 
They suggest t h a t i n i t i a t i o n i s t h e g a i n i n g o f e x p e r i e n c e 
o f what t o t e a c h and how t o t e a c h i t , c o n s o l i d a t i o n i s m a i n l y 
concerned w i t h o r g a n i s a t i o n a l t e a c h i n g s k i l l s and a growing awareness 
of p u p i l s ' needs, i n t e g r a t i o n i s a grow i n g awareness o f the d e c i s i o n 
making element o f t e a c h i n g and r e f l e c t i o n i s 'the development o f a 
p e r s o n a l e d u c a t i o n a l p h i l o s o p h y w h i c h enables a t e a c h e r b o t h t o 
express b e l i e f s i n a c t i o n i n t h e classroom and t o p r o v i d e p r i n c i p l e d 
and w e l l - f o u n d e d l e a d e r s h i p t o c o l l e a g u e s . ' 
Presumably t h e d e t a i l e d l o n g i t u d i n a l work necessary t o 
t r a c e t h e p r o f e s s i o n a l development o f a s u f f i c i e n t sample o f teacher s 
i s s t i l l t o be t a c k l e d . U n t i l t h e n , i t i s d i f f i c u l t t o be s p e c i f i c 
about t h e a p p r o p r i a t e n e s s o f the model. 
1.5 Beeby has i n f e r r e d a f o u r stage model o f the e v o l u t i o n o f 
an e d u c a t i o n a l system f o r a d e v e l o p i n g c o u n t r y by c o n s i d e r i n g the 
h i s t o r y o f e l e m e n t a r y s c h o o l s i n England. G r i f f i t h s & Howson (1974) 
quote below t h e summary o f t h e model:-
"Stage I . The 'Dame School' s t a g e : a t which the teacher s a re 
n e i t h e r educated n o r t r a i n e d . 
Stage I I . The stage o f f o r m a l i s m : a t which the teacher s are 
t r a i n e d b u t p o o r l y educated. T h i s stage i s c h a r a c t e r i s e d by the 
h i g h l y o r g a n i s e d s t a t e o f the cla s s r o o m , the r i g i d s y l l a b u s , the 
f i x e d t e x t b o o k and t h e emphasis p l a c e d on i n s p e c t i o n . I t i s the 
stage found i n England around 1900. 
Sr. M.T. P i n n e r , H.B. Shuard ' I n S e r v i c e E d u c a t i o n i n Primary 
Mathematics' Open U n i v e r s i t y Press, M i l t o n Keynes 1985 
p.152-163 
H.B. G r i f f i t h s & A.G. Howson 'Mathematics: S o c i e t y & C u r r i c u l a ' 
Cambridge U n i v e r s i t y P r e s s , Cambridge 1974 p.63 
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Stage I I I . The stage o f t r a n s i t i o n : a t which t h e t e a c h e r s are 
t r a i n e d and b e t t e r educated b u t s t i l l l a c k f u l l p r o f e s s i o n a l 
competence. The aims a r e l i t t l e d i f f e r e n t from those o f Stage 
I I b u t t h e s y l l a b u s and t h e t e x t b o o k s a re l e s s r e s t r i c t i v e . 
Teaching i s s t i l l ' f o r m a l ' and ' t h e r e i s l i t t l e i n t h e classroom 
t o c a t e r f o r t h e e m o t i o n a l and c r e a t i v e l i f e o f the c h i l d . ' 
Stage I V . The s t a g e o f meaning: a t which t h e t e a c h e r s a re w e l l 
t r a i n e d and w e l l - e d u c a t e d . Meaning and u n d e r s t a n d i n g are now 
s t r e s s e d , i n d i v i d u a l d i f f e r e n c e s a re c a t e r e d f o r and 
the t e a c h e r i s i n v o l v e d i n t h e assessment o f h i s p u p i l s . He may 
now be so c o n f i d e n t as t o r e j e c t any c u r r i c u l u m b u t h i s own." 
1.6 Howson comments '.... one c o u l d c l a i m t h a t a l l the schools 
i n England had reached Stage I I I and some had reached Stage I V . 
Upg r a d i n g i s , however, a l o n g and c o n t i n u i n g p r o c e s s . ' Perhaps some 
c a u t i o n i s needed when a p p l y i n g t h i s comment t o p r i m a r y schools where 
a c l a s s t e a c h e r i s o f t e n r e s p o n s i b l e f o r t e a c h i n g a l l or the m a j o r i t y 
o f t h e c u r r i c u l u m t o h i s o r her c l a s s . (DES ( 1 9 7 8 ) . The survey o f 
p r i m a r y e d u c a t i o n i n England u n d e r t a k e n by H.M. I n s p e c t o r s found t h a t 
5% o f 7 year o l d c l a s s e s , 10% o f 9 year o l d c l a s s e s and 10% o f 11 
year o l d c l a s s e s ( t h e percentages were rounded t o t h e n e a r e s t 5%) 
were t a u g h t by a t e a c h e r o t h e r than t h e i r own c l a s s t e a c h e r f o r 
ma t h e m a t i c s . ) 
1.7 I t i s p o s s i b l e t h a t a t e a c h e r o r a group o f teacher s i n a 
s c h o o l may appear t o be a t d i f f e r e n t stages o f development, as 
d e f i n e d by t h e model, a c c o r d i n g t o t h e c u r r i c u l u m area c o n s i d e r e d . 
I t i s n e c e s s a r y , i n s o f a r as mathematics i n t h e p r i m a r y school can be 
t h o u g h t as a d i s t i n c t s t r a n d o f t h e c u r r i c u l u m , t o a t t e m p t t o a p p l y 
the model t o t e a c h e r development i n m a t h e m a t i c a l e d u c a t i o n f o r 
p r i m a r y s c h o o l p u p i l s . 
DES (1978) 'Primary E d u c a t i o n i n England - a Survey by H.M. 
I n s p e c t o r s o f Schools' H.M.S.O. p.34, Table 20. 
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A l l t e a c h e r s a r e t r a i n e d so Stage I i s p r o b a b l y e x c l u d e d . 
Stage I I i s c h a r a c t e r i s e d by t e a c h i n g w h i c h i s c o n s t r a i n e d by 
e x t e r n a l p r e s s u r e s o r by l a c k o f c o n f i d e n c e , knowledge or i n s i g h t t o 
d e v i a t e f r o m n a r r o w l y p r e s c r i b e d c o n t e n t and o r g a n i s a t i o n f o r 
m a t h e m a t i c s . A c o n t e n t i o u s s u g g e s t i o n would be t h a t t e a c h i n g which 
c o n s i s t e d s o l e l y i n c h i l d r e n w o r k i n g i n d i v i d u a l l y , w i t h m i n i m a l 
d i s c u s s i o n w i t h t h e t e a c h e r o r t h e i r f r i e n d s , ' a t t h e i r own pace' 
t h r o u g h a s e r i e s o f workcards o r t e x t b o o k s , forms a h i g h l y o r g a n i s e d , 
r i g i d , f i x e d system w h i c h makes few demands on t h e t e a c h e r i n a 
comparable way t o t h e t e a c h i n g c h a r a c t e r i s e d a t Stage I I by Beeby. 
At Stage I I I t h e r e would be genuine d i s c u s s i o n , more 
f l e x i b l e o r g a n i s a t i o n , a v a r i e t y o f m a t e r i a l s and s t a r t i n g p o i n t s , 
some u n d e r s t a n d i n g o f c h i l d r e n ' s m a t h e m a t i c a l development and a 
s u f f i c i e n t l y good knowledge o f mathematics t o enable a p p r o p r i a t e use 
t o be made o f books and m a t e r i a l s and t o ensure t h a t t h e c h i l d r e n had 
a sound, v a r i e d and i n t e r e s t i n g e x p e r i e n c e o f mathematics. 
Stage I V may be summarised by r e f e r r i n g t o a set o f aims 
f o r mathematics t e a c h i n g and l e a r n i n g such as those c o n t a i n e d i n DES 
(1979) 'Mathematics 5-11'. A l o n g s i d e m a t h e m a t i c a l s k i l l s , knowledge 
and communication, t h e concern i s t o d e v e l o p c o n f i d e n c e , 
independence, an a p p r e c i a t i o n o f p a t t e r n and s t r u c t u r e , an awareness 
o f some o f t h e a p p l i c a t i o n s o f mathematics and 'an a p p r e c i a t i o n o f 
th e c r e a t i v e a s p e c t s o f t h e s u b j e c t and an awareness o f i t s a e s t h e t i c 
a p p e a l . ' Such a l i s t has r a d i c a l i m p l i c a t i o n s t h a t t h e o r g a n i s a t i o n 
o f and p r o v i s i o n f o r mathematics s h o u l d be s u f f i c i e n t l y i m a g i n a t i v e 
and v e r s a t i l e so as n o t t o u n n e c e s s a r i l y impede t h e c h i l d r e n ' s l e a r n i n g . 
The coming t o g e t h e r o f t h e m a t h e m a t i c a l knowledge and 
s k i l l s w i t h t h e c o n f i d e n c e and independence may enable a t e a c h e r t o 
p l a y a s i g n i f i c a n t p a r t i n t h e development o f mathematics t h r o u g h o u t 
t h e s c h o o o l , i f he o r she i s encouraged t o do so by t h e headteacher 
and o t h e r t e a c h e r s . 
DES (1979) 'Mathematics 5-11' p.5 
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A model f o r t h e development o f e d u c a t i o n has been taken and 
a p p l i e d t o t h e t e a c h i n g and l e a r n i n g o f mathematics i n p r i m a r y 
s c h o o l s . A r e l e v a n t q u e s t i o n would i n q u i r e as t o t h e more ( o r even 
most) a p p r o p r i a t e forms o f i n - s e r v i c e e d u c a t i o n f o r t e a c h e r s ( o r 
s c h o o l s ) a t t h e v a r i o u s s t a g e s . 
The scope o f i n - s e r v i c e e d u c a t i o n 
1.8 I t i s i m p o r t a n t n o t t o l i m i t any d e f i n i t i o n o f i n - s e r v i c e 
e d u c a t i o n t o t h a t p r o v i d e d f o r t h e t e a c h e r i n t h e way o f courses. 
The p o t e n t i a l i n f l u e n c e s on t h e mathematics t e a c h i n g o f a p r i m a r y 
s c h o o l t e a c h e r a r e numerous and some o f these may be: 
( i ) t h e c h i l d r e n w i t h t h e i r i n t e r e s t s , t h e i r o r i g i n a l and o f t e n 
s u r p r i s i n g i n s i g h t s , t h e i r d i f f i c u l t i e s w hich r e q u i r e 
s p e c i a l a c t i o n by t h e t e a c h e r 
( i i ) o t h e r t e a c h e r s i n t h e s c h o o l w i t h t h e i r d i f f e r i n g a p t i t u d e s 
and e x p e r i e n c e s ( e s p e c i a l l y i m p o r t a n t may be the 
headteacher o r t h e mathematics c o - o r d i n a t o r ) 
( i i i ) p e r s o n a l f r i e n d s who are a l s o t e a c h e r s 
( i v ) p u b l i s h e d m a t e r i a l and o t h e r r e s o u r c e s t h a t are a v a i l a b l e 
i n t h e s c h o o l (The a d o p t i o n o f an expensive s e r i e s o f 
t e x t b o o k s / w o r k c a r d s may sometimes be a c o n t r i b u t o r y f a c t o r 
t o a l a c k o f subsequent c o n t i n u i n g c u r r i c u l u m development 
i n mathematics i n a s c h o o l ) 
( v ) t h e c u r r i c u l u m o f f e e d e r s c h o o l s and t h a t o f schools t o 
which p u p i l s proceed 
( i v ) t h e mathematics a d v i s e r , a d v i s o r y t e a c h e r s and a l l t h e 
o t h e r s u p p o r t p r o v i d e d by t h e LEA i n c l u d i n g s h o r t 
i n - s e r v i c e courses 
( v i i ) t h e f a c i l i t i e s t h a t i n i t i a l t r a i n i n g i n s t i t u t i o n s and 
c e n t r e s f o r m a t h e m a t i c a l e d u c a t i o n p r o v i d e ; the l i b r a r y , 
l o n g and s h o r t i n - s e r v i c e c o u r s e s , and t h e f o r m a l and 
i n f o r m a l c o n t a c t s between t e a c h e r s and l e c t u r e r s 
( v i i i ) Open U n i v e r s i t y courses i n c l u d i n g those from t h e A s s o c i a t e 
Student Programme. 
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( i x ) p r o f e s s i o n a l s u b j e c t o r g a n i s a t i o n s such as t h e A s s o c i a t i o n 
o f Teachers o f Mathematics and the M a t h e m a t i c a l 
A s s o c i a t i o n ; t h e i r p u b l i c a t i o n s , m e e t i n g s , conferences and 
the i n - s e r v i c e courses w h i c h t h e y v a l i d a t e , 
( x ) H.M. I n s p e c t o r a t e t h r o u g h t h e i r p u b l i c a t i o n s and r e p o r t s , 
the a d v i c e g i v e n on v i s i t s t o i n s t i t u t i o n s , and the DES 
courses w h i c h t h e y o r g a n i s e 
( x i ) m a t h e m a t i c a l m a t e r i a l c o n t a i n e d w i t h i n g e n e r a l e d u c a t i o n a l 
p u b l i c a t i o n s e.g. Times E d u c a t i o n Supplement, C h i l d E d u c a t i o n 
( x i i ) s c h o o l s ' t e l e v i s i o n programmes 
( x i i i ) m i c r o t e c h n o l o g y such as microcomputers and c a l c u l a t o r s . 
The l i s t does n o t c l a i m t o be e x h a u s t i v e and the o r d e r o f 
the l i s t has no s p e c i a l s i g n i f i c a n c e . I t i s i n t e r e s t i n g t o imagine 
w h i c h o f these i n f l u e n c e s a re l i k e l y t o bear on t e a c h e r s who may f e e l 
d i f f e r e n t amounts o f enthusiasm and c o n f i d e n c e f o r t e a c h i n g 
mathematics. I f we r e f e r t o t h e a d a p t a t i o n o f Beeby's model (see 
1.7) we may suggest t h a t a t e a c h e r a t Stage I I I may f i n d i t 
d i f f i c u l t t o accept a n y t h i n g t h a t i m p l i e s a sudden move away from 
the s e c u r i t y o f t h e r i g i d s t r u c t u r e f o r t e a c h i n g mathematics, whereas 
a t e a c h e r a t Stage I V i s l i k e l y t o be p r o p e r l y c r i t i c a l o f new 
developments and t o show independence i n the mode o f t h e i r 
i n c o r p o r a t i o n i n t o h i s o r h e r cl a s s r o o m o r s c h o o l . 
The development o f i n - s e r v i c e e d u c a t i o n 
1.9 The b e g i n n i n g s o f o r g a n i s e d i n - s e r v i c e e d u c a t i o n f o r 
t e a c h e r s o f mathematics t o p r i m a r y s c h o o l c h i l d r e n i s obscure. 
Howson (1982) comments t h a t t o h i s knowledge h i s i s 'the f i r s t book 
t o be p u b l i s h e d w h i c h a t t e m p t s t o t e l l t h e s t o r y o f mathematics 
A.G. Howson 'A H i s t o r y o f Mathematics E d u c a t i o n i n England' Cambridge 
U n i v e r s i t y P r e s s , Cambridge 1982 
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e d u c a t i o n i n England. That t h i s i s so i s r a t h e r s u r p r i s i n g , f o r one 
can t u r n t o h i s t o r i e s o f t h e t e a c h i n g o f s c i e n c e and t o a h i s t o r y o f 
mathematics t e a c h i n g i n S c o t l a n d . ' 
1.10 Ele m e n t a r y e d u c a t i o n was slow t o develop and was p r o v i d e d 
i n a v a r i e t y o f forms. The N a t i o n a l S o c i e t y was founded i n 1811, 
the B r i t i s h and F o r e i g n School S o c i e t y i n 1814 ( P a r l i a m e n t v o t e d 
£20,000 i n 1833 t o f u r t h e r t h e i r work) and t h e London I n f a n t School 
S o c i e t y i n 1824. H.M. I n s p e c t o r a t e was e s t a b l i s h e d i n the 1840s. 
B e f o r e 1840 t h e r e were i s o l a t e d a t t e m p t s a t t e a c h e r t r a i n i n g ( n o t a b l y 
by Joseph L a n c a s t e r t o t r a i n t e a c h e r s f o r h i s s c h o o l a t Borough Road) 
b u t between 1840 and 1860 t h e r e was a s i g n i f i c a n t expansion and by 
1860, 34 t r a i n i n g c o l l e g e s had been opened. 
1.11 Howson (1982) d e s c r i b e s t h e l i f e and work o f an e x c e p t i o n a l 
t e a c h e r and t e a c h e r t r a i n e r , Thomas T a t e , whose work and w r i t i n g s 
spanned mathematics and m a t h e m a t i c a l e d u c a t i o n . His i n f l u e n c e was 
d e s c r i b e d by A r c h b i s h o p F. Temple. 
"Both as an a u t h o r and as a t e a c h e r he must be c o n s i d e r e d 
t o s t a n d q u i t e a t t h e head o f h i s p r o f e s s i o n . Most o f h i s 
books are e i t h e r i n u n i v e r s a l use, or are o n l y d i s p l a c e d by 
o t h e r s w h i c h owe t h e i r e x i s t e n c e t o i m i t a t i o n s o f h i s 
method.... I t would be d i f f i c u l t t o f i n d any man who i n 
p r o p o r t i o n t o h i s o p p o r t u n i t i e s has done so much f o r 
e d u c a t i o n i n t h i s c o u n t r y . " 
1.12 The 1870 E d u c a t i o n A c t r e s u l t e d i n s c h o o l boards b e i n g s e t 
up i n areas w h i c h were s h o r t o f sc h o o l s w i t h the power t o use p u b l i c 
money t o p r o v i d e s u f f i c i e n t s c h o o l s . I n i n t r o d u c i n g t h e B i l l i n t o 
A.G. Howson 'A H i s t o r y o f Mathematics E d u c a t i o n i n England' 
Cambridge U n i v e r s i t y P r e s s , Cambridge 1982 p.119 
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the Commons, W.E. Forster stated t h a t approximately two f i f t h s of the 
6-10 year olds i n the country were on the r e g i s t e r s of (which did not 
necessarily imply t h a t they attended r e g u l a r l y ) the schools which 
were helped and about one m i l l i o n c h i l d r e n who were not. He stated 
the p r i o r i t y "the f i r s t problem i s t h i s ; 'How can we cover the 
country w i t h good schools'?" School boards were authorised (required 
a f t e r the 1880 Act) t o set up by-laws th a t made the elementary school 
education compulsory (but not necessarily f r e e ) f o r a l l c h i l d r e n . 
1.13 I n 1871 the Association f o r the Improvement of Geometrical 
Teaching was formed but i t s aims were l a r g e l y w i t h the reform of the 
teaching of Euclidean geometry i n secondary schools. A widening of 
i t s i n t e r e s t s to include the primary school mathematics curriculum 
occurred much l a t e r . A r i v a l o r g a n i s t i o n , the Association of 
Teachers of Mathematics f o r the South Eastern part of England, was 
founded i n 1911 'to f a c i l i t a t e interchange of experience and 
opinions, and promote common a c t i o n , among teachers of mathematics, 
i n c l u d i n g a r i t h m e t i c , i n schools of every type.' I t s j o u r n a l 
contained a r t i c l e s mainly of relevance to secondary school 
mathematics but there was m a t e r i a l concerned w i t h teaching 
mathematics t o younger p u p i l s . I t ceased to f u n c t i o n at the outbreak 
of World War One. Howson (1982) comment s 'the need which i t had 
attempted t o meet, was t o remain.' The importance of the 
pr o f e s s i o n a l mathematical associations i n prov i d i n g a forum f o r the 
exchange of views and helping to prevent the i s o l a t i o n of 
J.Stuart Maclure 'Educational Documents. England and Wales. 1816 to 
the present day.' Methuen, London 1985. p.99 
A.G. Howson 'A H i s t o r y of Mathematics Education i n England' 
Cambridge U n i v e r s i t y Press, Cambridge 1982. pp. 153, 156 
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e n t h u s i a s t i c and connnitted teachers i s d i f f i c u l t to overstate. They 
provide a teacher who i s developing the confidence and independence 
c h a r a c t e r i s t i c of Stage IV i n Beeby's model w i t h the support and 
s t i m u l a t i o n of like-minded colleagues. Such a group can by t h e i r 
j o i n t or re p r e s e n t a t i v e a c t i o n excercise a s i g n i f i c a n t influence on 
the development of mathematical education. The membership of the 
AIGT grew from about 230 i n 1900 to 750 i n 1914. I n T8<?7 the 
o r g a n i s a t i o n had been renamed the Mathematical Association. 
1.14 Mary Boole wrote at the t u r n of the century about the 
teaching and l e a r n i n g o f mathematics. Her w r i t i n g s had some impact 
on the more progressive schools i n the f i r s t decade of the century. 
She shows examples of how to encourage c h i l d r e n to take some of the 
i n i t i a t i v e t o wonder why. 
Advice such as 'And then, i f you can, have the t a c t and the 
wisdom to be s i l e n t and l e t him t h i n k . Say no more of geometry that 
day' a f t e r posing a problem ( i n t h i s case t o f i n d other r i g h t angled 
t r i a n g l e s w i t h i n t e g r a l sides by counting square t a b l e t s ) w i l l lead 
to a s t y l e of teaching v a s t l y d i f f e r e n t from the rote learning that 
was prevalent a t t h a t time. This i s another example o f an 
exceptional person having some p o t e n t i a l influence of the current 
p r a c t i c e of serving teachers by means of her w r i t i n g s . 
1.15 A.W. Siddons, i n h i s p r e s i d e n t i a l address to the 
Mathematical Association i n 1936 reviewed 'the general progress that 
has been made i n mathematical teaching' and 'the extent to which t h i s 
Association i s responsible f o r t h a t progress.' He was the senior 
mathematics master at Harrow and the co-author w i t h Charles Godfrey 
of a geometry t e x t t h a t remained i n p r i n t u n t i l 1973 and sold over a 
m i l l i o n copies. I t was the f i r s t time that the Mathematical 
D.G. Tahta 'A Boolean Anthology - Selected Writings of Mary Boole' 
Association of Teachers of Mathematics, Derby 1972 p.31 
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Association had 'elected a mere a s s i s t a n t master to the c h a i r . ' The 
A.I.G.T. had only one schoolmaster president; he was an F.R.S. and 
examined i n the Mathematical Tripos at Cambridge. 
Siddons' address shows the association l a r g e l y concerned 
w i t h the teaching of mathematics to boys at pu b l i c and grammar 
schools. There i s l i t t l e or no mention of mathematics (or 
a r i t h m e t i c ) f o r the under 13 year olds or f o r those i n elementary 
schools. Yet from w i t h i n t h i s framework he wishes to increase the 
membership of the Association and to encourage the teachers to 
c o n t r i b u t e t o the work of the organisation and to w r i t e a r t i c l e s f o r 
the Mathematical Gazette. 
"One more appeal, and t h a t i s to the 'highbrows' - do be 
kind t o the w r i t e r s of a r t i c l e s on elementary work. I am 
sure t h a t the fear of highbrows' c r i t i c i s m has, i n the 
past, prevented some ex c e l l e n t teachers from g i v i n g to 
t h e i r f e l l o w teachers ideas t h a t would be valuable i n the 
ordinary classroom." 
Remarkably, i n 1934, the Mathematical Gazette contained an 
a r t i c l e by Mrs. E.M. Williams on 'The Geometrical Notions of Young 
Children.' 
Howson comments: 
" I t was the f i r s t attempt of many by Mrs. Williams to 
convince the Mathematical Association, then t o t a l l y 
preoccupied w i t h the curriculum i n grammar and independent 
schools, t h a t the foundations of mathematics learning were 
l a i d p r i o r to the age of eleven and that the needs to 
e s t a b l i s h these foundations s a t i s f a c t o r i l y and then 
s y s t e m a t i c a l l y t o b u i l d upon them were matters of v i t a l 
concern t o a l l those involved i n mathematics education. 
A.W. Siddons 'Progress' Mathematical Gazette, Vol.20 (1936) p.7-26. 
Mathematical Gazette, Vol.18, p.112-118 approx. 
A.G. Howson 'A H i s t o r y of Mathematics Education i n England' Cambridge 
U n i v e r s i t y Press, Cambridge 1982. p.268, 188 
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The paper i s , however, of i n t e r e s t f o r other reasons, f o r 
i t i n d i c a t e s both a r e c o g n i t i o n of the need f o r research i n 
mathematics education and also serves to exemplify 
contemporary approaches to educational psychology and to 
research design." 
Howson's comment i f anything understates the i n t e l l i g e n c e , 
perception and t a c t which E l i z a b e t h Williams brought to her task. 
The opening sentences reveal her perception of the contemporary 
narrow-mindedness about mathematical education. There cannot be many 
a r t i c l e s which have stated i n such a d i s t i n c t i v e manner as; "Perhaps 
my t i t l e w i l l be thought t o savour too much of the nursery, but I 
should l i k e t o reassure you I have no i n t e n t i o n of boring you w i t h 
s t o r i e s of my own c h i l d r e n . . . . " . She has the good sense to quote 
Poincare before quoting authors i n mathematics education and 
psychology; Piaget and h i s work i s introduced c a r e f u l l y . There i s 
the c r i t i c a l reasonableness, the concern to make the research as 
'hard' as pos s i b l e , r a t h e r than the f r o t h y unfounded enthusiasm that 
can o f t e n form the charicatures of teachers of young c h i l d r e n , 
displayed here t o enable her readers to consider mathematics teaching 
and l e a r n i n g i n a wider context. 
Howson traces the influence on Elizabeth Williams of people 
as diverse as A.N. Whitehead, P. Nunn and Margaret McMillan and 
describes her career as a senior mathematics s p e c i a l i s t i n a 
secondary school, as a l e c t u r e r i n the Education Department at Kings 
College, London and at Goldsmiths College, as P r i n c i p a l of the City 
of L e i c e s t e r Teacher T r a i n i n g College and Whitelands College as w e l l 
as 'to p a r t i c i p a t e as a t u t o r at r e s i d e n t i a l i n - s e r v i c e courses 
mounted by various l o c a l a u t h o r i t i e s . ' She con t r i b u t e d to the 
Mathematical Association r e p o r t 'The Teaching of Mathematics i n 
Primary Schools', being a member of the committee both i n 1939 and i n 
1946. 
A.G. Howson, 'A H i s t o r y of Mathematics Education i n England' 
Cambridge U n i v e r s i t y Press, Cambridge p.191 
Mathematical Association (1956) 'The Teaching of Mathematics i n 
Primary Schools' - G. B e l l , London, p . v i i . 
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1.18 I n 1939 the proposal was t h a t the re p o r t should focus on 
the content of the syllabus i n Junior Schools. A f t e r the second 
world war and the B u t l e r Education Act of 1944 which provided free 
secondary education f o r a l l and so defined primary (as opposed to 
elementary) schools, the committee was reformed i n 1946 and included 
as new members Miss L.D. Adams, Miss M.V. Daniel and Dr. C. Gatte^rto. 
A t h i r d committee was convened i n 1950 and i t f i n a l l y reported i n 
1956. I t s concerns were r a t h e r d i f f e r e n t from those stated i n 1939. 
Notions of c h i l d r e n ' s mathematical development, of children's 
c o n s t r u c t i v e play, experiment and discussion leading to an awareness 
of r e l a t i o n s h i p s and mathematical s t r u c t u r e are considered alongside 
the mathematical content f o r i n f a n t and j u n i o r schools. 'At f i r s t 
s i g h t the word Mathematics may seem pretentious when used of 
education i n the Primary School. The words Number and A r i t h m e t i c , 
f a m i l i a r i n syllabuses and timetable are, i n f a c t , equally so and 
they have the disadvantage of suggesting l i m i t a t i o n of aspect rather 
than elementary treatment.' 
1.19 The Plowden rep o r t i n 1967 commented favourably on the 
p o s i t i v e influences on the mathematics curriculum i n the previous 30 
years, p r a i s i n g the e f f o r t s of teachers to make the subject more 
p r a c t i c a l and i n t e r e s t i n g , commending the use of various kinds of 
number apparatus, r e a l i s i n g the importance of the work of those 
teachers 'who d i r e c t e d the c h i l d r e n ' s a t t e n t i o n to the mathematical 
aspects of t h e i r environment and t h e i r play.' They recognised the 
i n f l u e n c e o f books - 'Piaget's researches, books about the h i s t o r y 
and nature of mathematics and the Mathematical Association's "The 
Teaching of Mathematics i n the Primary School" which was a tremendous 
encouragement to change,' 
HMSO (1967) 'Children and t h e i r Primary Schools' para. 649, p.235 
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1.20 The r e p o r t was addressed t o 'not only mathematical 
s p e c i a l i s t s and members of the Mathematical Association, but also the 
large body of teachers engaged i n the work of Primary Schools and 
concerned w i t h c h i l d r e n ' s mathematical development as only one facet 
of t h e i r whole growth. I t i s probable t h a t the repo r t did not have a 
wide c i r c u l a t i o n amongst the l a t t e r group of teachers. 
1.21 One member of the committee. Miss L.D. Adams, (formerly 
S t a f f Inspector o f Mathematics f o r the M i n i s t r y of Education and 
president o f the Mathematical Association (1959)) described the 
committee meetings as 'most s t i m u l a t i n g ' and describes the 
development o f opinion from discussion as ' i n e v i t a b l e . ' She 
described her book 'A Background t o Primary School Mathematics' as 
'an account o f personal experience and opinion based on many years of 
observation of c h i l d r e n of primary school age.' I t i s an account, 
perhaps one of the most readable and accessible a v a i l a b l e i n 1953, of 
c h i l d r e n and t h e i r mathematics, w i t h aposite i l l u s t r a t i o n s from 
c h i l d r e n ' s conversations and t h e i r w r i t t e n work (complete w i t h e r r o r s 
and m i s - s p e l l i n g s ) . She acknowledges her debt to the influence of 
Mary Boole's w r i t i n g s and shows the a b i l i t y t o cause the c h i l d r e n to 
engage i n serious thought by asking open questions t h a t require 
extended answers. 
1.22 I n the e a r l y 1950s Dr. Gatte^no and others founded the 
'Association f o r Teaching Aids i n Mathematics' which became i n 1962 
the 'Association of Teachers of Mathematics'. B i l l Brookes (the 
i n f o r m a l i t y i s i n t e n t i o n a l t o give some fl a v o u r of the organisation) 
i n 1975 described the A.T.M. as 'a grass-roots organisation wedded to 
co-operative a c t i v i t y i n working t o solve teaching problems i n 
mathematics'. The membership grew r a p i d l y ; there was a need f o r an 
organisation t h a t was obviously a t t r a c t i v e to teachers of the 
L.D. Adams 'A Background t o Primary School Mathematics' Oxford 
U n i v e r s i t y Press, Oxford 1953 
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m a j o r i t y of secondary school c h i l d r e n and of primary school c h i l d r e n . 
The p u b l i c a t i o n o f 'Notes on Mathematics i n Primary Schools' i n 1967 
gave many examples of s t a r t i n g points f o r open-ended i n v e s t i g a t i o n a l 
work and gave an example of an even more r a d i c a l viewpoint than the 
'c h i l d r e n l e a r n by doing' t h a t was of t e n used at th a t time. 
"We are concerned w i t h the c r e a t i v e side of the c h i l d ' s 
l e a r n i n g and w i t h minimizing the teacher's inte r f e r e n c e 
w i t h t h i s . Every time a teacher i n s i s t s on h i s way of 
doing a piece of mathematics, r e j e c t i n g any responses 
which do not seem to f i t , he nibbles away at h i s p u p i l s ' 
' a b i l i t y to act mathematically. We believe i n the value of 
the c h i l d ' s mathematics; th a t he should have freedom t o 
make i t and use i t and t a l k about i t . ' The b e l i e f i s that 
i n the t a l k i n g about h i s mathematics, a p u p i l w i l l 
experience some of the demands t h a t the mathematics be 
s o c i a l l y acceptable. 
Our experience w i t h young c h i l d r e n has shown us that we do 
not know the upper l i m i t to the mathematics they can le a r n , 
and t h a t we are always underestimating t h e i r powers." 
1.23 UNESCO (1962) commissioned a survey which sent a 
questionnaire t o the M i n i s t r i e s of Education i n 81 countries about 
i n - s e r v i c e t r a i n i n g f o r primary teachers. The governments were asked 
to "mention any plans which may e x i s t t o encourage the f u r t h e r 
t r a i n i n g of i n - s e r v i c e primary teachers." 
B i l l Brookes 'Ten Years' i n Mathematics Teaching. No. 72. Sept. 1975 
ATM 'Notes on Mathematics i n Primary Schools' Cambridge U n i v e r s i t y 
Press, Cambridge 1967 p.5-6 
UNESCO 'In Service T r a i n i n g f o r Primary Teachers' 1962. 
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The r e p l y from the M i n i s t r y of Education f o r England and 
Wales was "Owing t o the loss of young teachers on marriage, e f f o r t s 
are being made t o persuade q u a l i f i e d married women teachers whose 
c h i l d r e n are o l d enough to need less of t h e i r mothers, to r e t u r n to 
the p r o f e s s i o n . Some Local Education A u t h o r i t i e s are pr o v i d i n g 
r e f r e s h e r courses f o r such teachers who r e t u r n to teaching a f t e r 
several years' absence." 
1.24 During the 1960s a remarkable number of teachers attended 
i n - s e r v i c e courses i n mathematics. H.M.S.O. (1970) gives data 
c o l l e c t e d by the S t a t i s t i c s D i v i s i o n o f the D.E.S. At primary school 
l e v e l i n 1966-67 there were 548 mathematics courses reported (making 
mathematics by f a r the most popular subject area ( c . f . 369 P.E. 
courses, 163 science courses). Over 21,000 teachers were reported as 
having attended ( i t i s not cle a r from the data whether t h i s excluded 
attendance on more than one course by an i n d i v i d u a l teacher). The 
m a j o r i t y of these courses were provided by Local Education A u t h o r i t i e s , 
1.25 Townsend i n 1967 (reported as Part I I of H.M.S.O. (1970)) 
c a r r i e d out a D.E.S. research p r o j e c t i n t o the in - s e r v i c e t r a i n i n g of 
teachers i n primary and secondary schools. A questionnaire was sent 
to a large sample (approx. 9822) of 1 i n 32 of f u l l - t i m e primary and 
secondary teachers. 7224 questionnaires were analysed (response r a t e 
73.5%). The teachers were asked to provide information about courses 
HMSO ' S t a t i s t i c s of Education Special Series 2. Survey of In-Service 
T r a i n i n g f o r Teachers 1967' 1970 
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they had attended between 1.9.64 t o 31.8.67. Primary mathematics 
claimed 13.3% of the t o t a l courses. Almost 20% of a l l teachers had 
attended one or more courses i n primary mathematics. Meetings of 
s p e c i a l i s t subject organisations a t t r a c t e d t h e i r greatest membership 
'from heads of departments and holders of graded posts' (H.M.S.O. 
(1970) p.41) so the meetings o f the M.A. and A.T.M. probably were not 
mainly attended by primary school teachers. 
The Schools' Council p u b l i c a t i o n "Mathematics i n Primary 
Schools' had been read by over 21% of a l l teachers, and read i n part 
by a f u r t h e r 23% (That some 60,000 teachers have read 'Mathematics i n 
Primary Schools completely and 70,000 have read i t i n p a r t , gives 
t h i s p u b l i c a t i o n strong claim t o be regarded as the grearest single 
c o n t r i b u t i o n t o i n - s e r v i c e t r a i n i n g t h a t has so f a r been made' (HMSO 
(1970) p.44). I t had the smallest fre e d i s t r i b u t i o n of a l l the 
pu b l i c a t i o n s l i s t e d i n the questionnaire. 
S i m i l a r i n t e r e s t showed th a t primary school mathematics was 
the most a t t r a c t i v e subject area f o r teachers watching or l i s t e n i n g 
t o BBC t e l e v i s i o n and ra d i o programmes f o r teachers i n the school 
year 1966-67. The estimated numbers are 28,500 watched 'Children and 
Mathematics' r e g u l a r l y and 96,000 occasionally. 
Teachers were asked t o select not more than 4 of a l i s t o f 
48 t o p i c s f o r courses which they would wish to attend i f a l l the 
circumstances were convenient. Some 4 1 ^ o f primary school teachers 
chose primary school mathematics as a top i c area ( c . f . 30% chose 
teaching of reading, 15% science f o r primary schools). 
Data about the d u r a t i o n o f courses i s given (HMSO (1970) 
p.69) of the courses on mathematics f o r primary school; 36% were 1 
day or l e s s , 43% la s t e d 2-4 days, 18% lasted 5-14 days, 2% lasted 
15-40 days, 1.2% were one term courses, 0.1% were 2 term courses and 
0.2% la s t e d one year or more. Part time courses were represented on 
the basis o f 5 hours of i n s t r u c t i o n e q u a l l i n g one day. 
1.26 I n HMSO (1967) the Plowden Committee commented 'Rapid 
r e v o l u t i o n s are not common i n English education.... Changes of t h i s 
nature and magnitude probably only occur when there e x i s t s a f a i r l y 
widespread d i s s a t i s f a c t i o n w i t h the current s t a t e of a f f a i r s and a 
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p r e d i s p o s i t i o n t o look i n new d i r e c t i o n s . The 
d i s s a t i s f a c t i o n ... was associated w i t h the growing need of society 
f o r mathematics at an advanced l e v e l ... There was ... a growing 
c o n v i c t i o n t h a t the accepted approach l a i d too exclusive an emphasis 
on mechanical operations, was too l i t t l e concerned w i t h the p r a c t i c a l 
uses of mathematics and tha t the t r a d i t i o n a l syllabuses included 
much useless lumber.' 
1.27 The combining e f f e c t s of a number of fa c t o r s were probably 
responsible f o r the high i n t e r e s t i n in - s e r v i c e courses at t h i s time. 
Selection at eleven-plus was gradually being phased out, 
and some teachers must have experienced freedom when the perceived 
c o n s t r a i n t of the 11+ t e s t was removed from the mathematics 
curriculum f o r older j u n i o r school c h i l d r e n . 
An increased awareness of the work of the developmental 
psychologists, p a r t i c u l a r l y t h a t of Piaget,helped to focus a t t e n t i o n 
on the c h i l d l e a r n i n g r a t h e r than the teacher teaching, and so 
towards a c t i v i t y methods and 'learning by discovery.' 
S t r u c t u r a l apparatus, such as Stern, Cuisenaire and Dienes' 
multibase blocks f o r a r i t h m e t i c together w i t h the supporting booklets 
and books 'Children Discover A r i t h m e t i c ' , 'Now Johnny can do 
A r i t h m e t i c ' , ' B u i l d i n g up Mathematics' d e f l e c t e d some a t t e n t i o n away 
from the p r a c t i s i n g of a r i t h m e t i c a l s k i l l s to a concern f o r 
'understanding' the processes involved. 
HMSO 'Children and t h e i r Primary Schools' 1967 p. 235. 
C. Stern 'Children Discover A r i t h m e t i c ' Harrap, London 1953. 
C. Gatte^no 'Now Johnny can do A r i t h m e t i c ' Education Explorers, 
Reading 1963 . 
Z.P. Dienes 'B u i l d i n g up Mathematics' Hutchinson, London 1960. 
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1.28 The phrase 'modern mathematics' was used f r e q u e n t l y . I t 
was o f t e n used to mean an i n c l u s i o n of new content m a t e r i a l . Other 
people were more c r i t i c a l . The w r i t e r s of A.T.M. (1967) say 
" I t i s c l e a r t h a t we associate w i t h the words 'modern 
mathematics'an a t t i t u d e t o mathematics ra t h e r than a l i s t 
of p a r t i c u l a r mathematical t o p i c s . There i s l i t t l e point 
i n making a simple value d i s t i n c t i o n between 'modern' and 
' t r a d i t i o n a l ' topics and using the former to oust the 
l a t t e r . Apart from a reduction i n the amount of time spent 
on doing i m i t a t i v e r o u t i n e work, there i s no need to 
j e t t i s o n any of the mathematics th a t i s t r a d i t i o n a l l y 
taught i n the primary school. But although the mathematics 
w i l l stay, the methods of teaching i t must change." 
"We approve the teaching of some plane and s o l i d geometry, 
the use of co-ordinates, graphs, simple numerical algebra 
and some t o p i c s u s u a l l y c a l l e d 'modern': sets, simple 
examples of algebraic s t r u c t u r e s , elementary topology and 
so on. But what do these words mean? 'Plane geometry' may 
j u s t mean the tedious and useless r u l e r and compass 
c o n s t r u c t i o n brought down unchanged from the f i r s t year of 
the secondary school; 'sets' may stand f o r the 
manipulation of Venn diagrams t o solve pseudo problems; 
'graphs' may mean a formalised r o u t i n e f o r i l l u s t r a t i n g 
r e l a t i o n s h i p s . I f these are the meanings these words carry 
i n p r a c t i c e , we want none o f them." 
At l e a s t i n the p r o f e s s i o n a l subject organisations there 
was discussion t h a t would help the i n - s e r v i c e education of a teacher 
who had reached the independence and m a t u r i t y associated w i t h 
Stage IV on Beeby's model. 
1.29 Howson (1983) reports t h a t "during 1900-1910 the 
membership of the Mathematical Association more than doubled; 
presumably r e f l e c t i n g the b e l i e f t h a t the Association could provide 
assistance a t a time o f s t r e s s . No such expansion took place from 
1962 onwards when the Association adopted a n e u t r a l stance towards 
reform. I n c o n t r a s t , the membership of the A.T.M. rose from 1570 i n 
1962 t o 6025 i n 1967. Since t h a t time there have been no 
s i g n i f i c a n t changes i n the membership of e i t h e r a s s o c i a t i o n . " 
A.T.M. (1967) 'Mathematics i n Primary Schools' p.5, 6. 
A.G. Howson 'Curriculum Development and Curriculum Research' 
N.F.E.R., Nelson 1983. p.9 
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1.30 Many teachers centres had been set up by the N u f f i e l d 
Mathematics and Science p r o j e c t s . These were valuable as they 
provided a venue f o r courses and meetings f o r teachers, a c o l l e c t i o n 
of resource m a t e r i a l which the teachers could examine and a relaxed 
atmosphere i n which discussion could take place. I n 1965 the J o i n t 
Mathematical Council supported t h e i r work and encouraged t h e i r 
p r o l i f e r a t i o n i n t h e i r "Report on in - s e r v i c e t r a i n i n g f o r teachers of 
Mathematics". I n 1967 the Schools Councils issued an i n t e r i m report 
about teachers' centres which was not widely c i r c u l a t e d . 
Mathematical Association (1970) 'Primary Mathematics - a f u r t h e r 
r e p o r t ' comments t h a t about 300 centres were reported to be at work 
and approximately 40% of these were devoted t o mathematics or 
mathematics and science and many of the others included mathematics 
along w i t h other s t u d i e s . At l e a s t a f u r t h e r 125 centres were planned, 
1.31 R.J. Stone (1975) described h i s work as warden of 
Stap l e f o r d Maths Centre near Cambridge (and senior advisory teacher 
i n mathematics) which was a s p e c i a l i s t mathematics centre. He 
suggests t h a t the c r u c i a l question f o r evaluating the work of the 
centre i s "What i s going on i n the schools as a r e s u l t of the Centre 
being i n existence?" 
The centre appeared t o be w e l l used. 99% of the centre's 
a c t i v i t i e s i f i S r e arranged purely at the request of the teachers; 
bookings f o r a c t i v i t i e s needed t o be made a term i n advance. The 
centre organised an obstacle course f o r a c t i v i t i e s f o r c h i l d r e n . 
Mathematical Association (1970) 'Primary Mathematics - a f u r t h e r 
r e p o r t . ' 
R.J. Stone 'Running a Maths Centre' i n Mathematics Teaching, No. 72, 
September 1974. p.28-29 
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courses and meetings f o r teachers, sessions f o r P.T.As and f o r 
students preparing t o become teachers and a sink f u l l of water f o r a 
white duck t h a t was g e t t i n g too hot i n a teacher's car! He saw 
Stapleford 'as a centre f o r school mathematics at a l l l e v e l s , a place 
and atmosphere t h a t persuades even the most d o u b t f u l v i s i t o r to pick 
up something and s t a r t doing some mathematics.' His job i s 'to 
ensure t h a t the teacher has what he needs to do the job of teaching, 
whether i t i s e x p e r t i s e , equipment or advice, or simply a reassuring 
hand t o hold i n the dark.' 
1.32 I n 1959 Miss E d i t h Biggs H.M.I., 'was seconded almost 
f u l l - t i m e t o the task o f organising courses and conferences f o r 
teachers.' 'The aim was t o introduce teachers to new ideas to 
encourage them t o set up l o c a l groups f o r f u r t h e r study and exchange 
of experiences, and t o remove the i n s e c u r i t y and inadequacy of which 
many were a l l too conscious. These groups were an es s e n t i a l part of 
the development t h a t took place. Some mathematics s p e c i a l i s t s from 
secondary schools took p a r t i n a l l courses.' 
The popular Schools Council B u l l e t i n No. 1 'Mathematics i n 
Primary Schools' was prepared by Miss Biggs from her own wide 
knowledge of the work of teachers i n primary schools and from other 
sources i n c l u d i n g the Schools C o u n c i l / N u f f i e l d Foundation's 
Development P r o j e c t s . 
1.33 The N u f f i e l d Primary Mathematics Pro j e c t was set up i n 1966 
w i t h Professor G. Matthews as d i r e c t o r . The f i r s t p u b l i c a t i o n was 
the guide ' I do and I understand'; t h i s and the subsequent guides 
HMSO (1965) 'Mathematics i n Primary Schools' Schools Council B u l l e t i n 
No. 1. 
HMSO (1967) 'Children and t h e i r Primary Schools' p.236 
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were aimed at teachers. They contain suggestions f o r developing i n t o 
classroom ideas. The guides are d i f f i c u l t to use i n retrospect - a 
lack of an index does not enable u s e f u l ideas f o r chil d r e n ' s work i n 
them t o be found q u i c k l y . 
The check-up guides are p a r t i c u l a r l y i n t e r e s t i n g ; they 
were produced i n a s s o c i a t i o n w i t h members of Piaget's team and aim to 
help teachers f i n d out about the l e v e l s of attainment of concepts by 
c h i l d r e n . 
Only a small amount of p u p i l s ' m a t e r i a l was published. 
Films, TV programmes, a magazine ' N u f f i e l d Mathematics Teaching 
Proj e c t B u l l e t i n ' and annual conferences were organised f o r teachers. 
Watson (1976) suggests t h a t 'when i t f i n a l l y drew to a close i n 1971, 
the p r o j e c t could f a i r l y claim to have made a major c o n t r i b u t i o n to 
developing and extending the changes i n primary mathematics education 
which had preceded i t . ' 
1.34 The Plowden Report (HMSO 1967) suggests t h a t although the 
i n f l u e n c e o f a l l t h i s a c t i v i t y was d i f f i c u l t to measure p r e c i s e l y , 
the general impression of H.M.I, i s th a t 'at le a s t a m a j o r i t y of 
schools have been influenced by the developments... and that a 
s u b s t a n t i a l m i n o r i t y have completely rethought and reorganised t h e i r 
mathematical syllabus and teaching methods.' 
I t sounded two warnings:-
( i ) t h a t the newer ways of working were h e a v i l y dependent on the 
q u a l i t i e s of the teachers and on the c o n t i n u a t i o n of the teachers 
groups. 'The f u t u r e w i l l depend upon the extent to which we can 
produce teachers w i t h the necessary knowledge and understanding to 
F.R. Watson 'Developments i n Mathematics Teaching' Open Books, 
London 1976. 
IIMSO 'Children and t h e i r Primary Schools' p.238, 239. 1967. 
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use and improve upon the m a t e r i a l made a v a i l a b l e t o them, and t o 
keep themselves up t o date. This i s the r e s p o n s i b i l i t y of the 
colleges of education, supported by whatever permanent arrangements 
are made, l o c a l l y and n a t i o n a l l y , f o r i n - s e r v i c e t r a i n i n g . ' 
( i i ) t h a t w h i l e they were f u l l of enthusiasm f o r what they had 
seen and of hope f o r the f u t u r e 'we must emphasise th a t the l a s t 
t h i n g we wish t o see i s a hardening of the new approach i n t o an 
accepted syllabus supported by textbooks, workbooks and commercially 
produced apparatus and consecrated by f a m i l i a r i t y . The rat e of 
change must obviously slow down, but the i n i t i a t i v e must remain 
f i r m l y i n the p r a c t i s i n g teachers' hands.' 
1.35 I n - s e r v i c e education had t o t h i s time been l a r g e l y of an 
inf o r m a l nature. The more committed teachers had become involved i n 
the work o f the p r o f e s s i o n a l subject organisations or other groups of 
like-minded teachers. They had attended courses provided by 
Curriculum Development P r o j e c t s , L.E.As, Colleges of Education and 
U n i v e r s i t y Departments of Education, but i n - s e r v i c e education was 
v o l u n t a r y and depended on the enthusiasm of the teachers. 
I n the 1970s there was an increasing sense th a t these 
inf o r m a l arrangements were not adequate to cope w i t h the needs of a l l 
teachers who are faced w i t h r a p i d developments i n the teaching and 
l e a r n i n g of mathematics. There were, i n a d d i t i o n to the informal 
a c t i v i t y . Committees of I n q u i r y , r e p o r t i n g t o the c e n t r a l 
government, n a t i o n a l surveys by H.M. Inspectors reported i n forms 
designed t o be h e l p f u l t o teachers and others involved w i t h 
p r o v i d i n g mathematical education, an increased number of L.E.A. 
mathematics advisers and a r a t h e r s u r p r i s i n g development by some 
members of the Mathematical Association - the Diploma i n Mathematical 
Education. 
1.36 I n 1968 the House of Commons set up a select committee, 
w i t h chairman, F.T. W i l l e y , which decided t o undertake an enquiry 
i n t o teacher t r a i n i n g . No o f f i c i a l r eport was issued because the 
1970 general e l e c t i o n intervened. 
F.T. W i l l e y , R.E. Maddison 'An Enquiry i n t o Teacher T r a i n i n g ' 
U n i v e r s i t y of London Press, London. 1971 
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F.T. W i l l e y and R.E. Maddison (1971) re p o r t a lack of 
n a t i o n a l and r e g i o n a l planning f o r i n - s e r v i c e education. N.F.E.R. 
were quoted as d e s c r i b i n g the p r o v i s i o n of in - s e r v i c e education as i n 
a 'confused and inchoate s t a t e ' and 'the absence of any n a t i o n a l 
o v e r a l l s t r a t e g y i s d i s t r e s s i n g but t r u e . ' A number of witnesses 
stated ' I t i s c l e a r t h a t i f a l l teachers are to be encouraged t o 
attend i n - s e r v i c e t r a i n i n g f i n a n c i a l inducements w i l l have t o be 
o f f e r e d . ' 
The N a t i o n a l Union of Teachers suggested that one term of 
in - s e r v i c e t r a i n i n g per ten years of service was economically 
f e a s i b l e and e d u c a t i o n a l l y d e s i r a b l e . 
The authors s t a t e t h a t i n - s e r v i c e education may fare 
badly i n times of f i n a n c i a l stringency because ' i t deals e s s e n t i a l l y 
w i t h the q u a l i t y o f teaching r a t h e r than the q u a l i t y o f teachers 
a v a i l a b l e . I t i s easier to recognise a shortage of teachers than to 
r e a l i s e the g u l f between good and bad teaching and the u l t i m a t e l y 
a p p a l l i n g consequences t o c h i l d r e n o f the l a t t e r . ' 
1.37 The James Report (HMSO 1972) considered t h a t the t h i r d 
c ycle o f p r o f e s s i o n a l t r a i n i n g had prime importance, t h a t a 'much 
expanded and pro p e r l y co-ordinated programme of in - s e r v i c e education 
and t r a i n i n g i s e s s e n t i a l t o the f u t u r e strength and development of 
the teaching p r o f e s s i o n . Changes i n curriculum (the f i r s t example 
quoted i s 'modern mathematics') may make new demands which teachers 
have t o be equipped t o meet. Sometimes the needs of the school (such 
as a shortage o f teachers o f science or mathematics...) imply 
i n - s e r v i c e education. The repo r t considered t h a t 'In-service 
t r a i n i n g should begin i n the schools. I t i s here t h a t l e a r n i n g and 
teaching take place, c u r r i c u l a and techniques are developed and needs 
and d e f i c i e n c i e s revealed.' 
HMSO 'Teacher Education and Tr a i n i n g - The James Report' 1972, 
Chapter 2. 
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A p r i n c i p a l recommendation was t h a t 'As soon as b e t t e r 
s t a f f i n g and the expansion of f u l l time courses allow, a l l teachers 
should be e n t i t l e d t o release w i t h pay f o r a minimum of one term..! 
i n every seven years ( w i t h a f u t u r e recommendation that t h i s should 
be reduced t o f i v e years, implying t h a t 3% of the teaching force 
would be absent from school at any one time.) They accepted that 
t h i s would create problems of o r g a n i s a t i o n , p a r t i c u l a r l y f o r small 
primary schools. 
1.38 The white paper, HMSO (1972) "Education: A Framework f o r 
Expansion" accepted the James Report proposal of one term's 
secondment f o r every seven years of teaching service. 'The 
recommendation w i l l need t o be implemented over a period as increases 
i n the teaching force permit l a r g e r numbers of teachers to be 
released.' 
These proposals s t i l l have not been implemented even though 
there has been a surplus of t r a i n e d and q u a l i f i e d primary school 
teachers. 
1.39 H.M. Inspectors c o n t r i b u t e d much more d i r e c t l y to the 
discussions about i n - s e r v i c e education. HMSO (1977) reported t h a t 
'not enough schools are aiming t o achieve both 'understnn«}i"'^g' a n d 
basic s k i l l s . A f u r t h e r concern was 'the q u a l i t y of mathematical 
education a v a i l a b l e to,those c h i l d r e n ablest i n the subject. Too 
of t e n schools provide i n s u f f i c i e n t challenge to the h i g h l y g i f t e d . 
I n primary schools the problem i s every b i t as important as i t i s at 
the secondary stage.' They conclude by commenting on the need f o r 
i n - s e r v i c e education. 
"A problem almost as large as tha t o f supply and t r a i n i n g 
i s t h a t of ensuring t h a t the teachers we already have 
HMSO 'Education: A Framework f o r Expansion' 1972, para.61, p.18. 
HMSO 'Mathematics i n the maintained schools of England - a general 
a p p r a i s a l by H.M. Inspectorate' 1977. 
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possess s u i t a b l e knowledge and s k i l l . I n s p i t e of the 
great e f f o r t s which have already been made over recent 
years, i t i s s t i l l the case th a t too many teachers have to 
teach mathematics without knowing enough about the subject, 
or about current ideas of teaching i t . Enhanced in-service 
p r o v i s i o n i s e s p e c i a l l y important i n shortage subjects; 
but the p r o v i s i o n of i n - s e r v i c e t r a i n i n g i s only part of 
the l a r g e r problem of enhancing the q u a l i t y of the 
teachers' p r o f e s s i o n a l l i f e . Teaching innovations f a i l 
unless the teachers are f u l l y conversant w i t h , and 
convinced by, the reasons underlying the innovation. 
I n - s e r v i c e t r a i n i n g must be d i r e c t e d above a l l to the 
development of the teacher's own capacity to make 
judgements.' 
1.40 The Primary Survey (HMSO 1978) r e i t e r a t e d that 'more able 
c h i l d r e n o f t e n work at too low a l e v e l ' i n mathematics. I t saw the 
need f o r mathematics co-ordinators i n primary schools, r e a l i s e d that 
'much needs to be done through i n - s e r v i c e t r a i n i n g , which may require 
secondment, t o help them c a r r y out t h e i r functions and to extend 
ex p e r t i s e i n t h e i r main f i e l d . ' 
The mathematical, educational and management knowledge and 
s k i l l s needed by such a co-ordinator i s l i s t e d (paragraph 8.64, page 
124). This i s an important instance of a repo r t p r e s c r i b i n g 
appropriate areas of i n - s e r v i c e education and going beyond j u s t 
s t a t i n g a general need. 
1.41 HMSO (1982) Education 5 to 9, h i g h l i g h t e d that 'Many 
teachers d i d not s u f f i c i e n t l y encourage i n d i v i d u a l , independent 
i n v e s t i g a t i o n s ; t h i s suggested a lack of confidence i n extending the 
i n v e s t i g a t i o n s or u t i l i s i n g the discoveries and i t should continue to 
an o b j e c t i v e of i n - s e r v i c e t r a i n i n g to increase the teacher's 
confidence.' I n contr a s t w i t h HMSO (1978) t h i s recommendation f o r 
HMSO 'Primary Education i n England - a survey by H.M.Inspectors of 
Schools' 1978. p.112. 
HMSO 'Education 5 to 9: an i l l u s t r a t i v e survey of 80 f i r s t schools i n 
England' , 1982. p.23. 
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i n - s e r v i c e support could be more s p e c i f i c ; i t would be h e l p f u l to 
know i n what or i n whom should the teacher's confidence increase. I t 
i s not c l e a r how some teachers are able t o see i n t e r e s t i n g 
mathematical problems a r i s i n g from chi l d r e n ' s play, or other 
a c t i v i t i e s whereas other teachers miss these o p p o r t u n i t i e s . I t i s 
s t i l l less c l e a r apart from p r o v i d i n g many examples of children's 
work and encouraging teachers t o l i s t e n t o c h i l d r e n , how to improve 
the i n s i g h t s of the weaker teachers. 
S i m i l a r l y HMSO (1980) may be c r i t i c i s e d i n tha t i t may 
possibly have been a more h e l p f u l document i f the authors had been 
prepared to make more s p e c i f i c suggestions ( i f necessary i n a 
t e n t a t i v e manner) f o r i n - s e r v i c e support, derived from t h e i r 
experience of observing i n a large number of mathematics classrooms 
and departments. 
1.42 Extern a l pressures on the mathematics curriculum were now 
more prominent; decimal currency was introduced i n 1971, metric 
measures were introduced but at a much slower r a t e than had been 
a n t i c i p a t e d , c a l c u l a t o r s and microcomputers became cheaper and much 
more widely a v a i l a b l e . 
1.43 I n primary schools the lack of w r i t t e n p u p i l m a t e r i a l from 
the N u f f i e l d p r o j e c t probably was a cause of coimnercially produced 
schemes of textbooks or workcards w i t h supporting materials to be 
produced. Some i n - s e r v i c e work was d i r e c t e d towards helping schools 
to s e l e c t and implement such m a t e r i a l . Many LEAs appointed an 
Adviser or an Inspector w i t h special r e s p o n s i b i l i t y f o r promoting the 
q u a l i t y of mathematics teaching i n the LEA. 
HMSO 'Aspects of Secondary Education i n England - Supplementary 
Inform a t i o n on Mathematics.' 1980. p.42-44 
34 
1.44 There was some c r i t i c i s m voiced about the l e v e l of 
attainment p a r t i c u l a r l y the mathematical s k i l l s of school leavers. 
(Presumably some of the school 1 eavers i n the years 1975—80 would 
have been the same c h i l d r e n who i n the 1960s were involved i n the 
cu r r i c u l u m developments). This led t o the Government s e t t i n g up a 
commission of i n q u i r y 'to consider the teaching of mathematics i n 
primary and secondary schools i n England and Wales, w i t h p a r t i c u l a r 
regard t o the mathematics required i n f u r t h e r and higher education, 
emplojrment and a d u l t l i f e g e n e r a l l y , and to make recommendations.' 
The Cockcroft Committee f i r s t met i n 1978 and i t s report 
was published i n 1982. 
The r e p o r t makes several important c o n t r i b u t i o n s to the 
work of i n - s e r v i c e education i n primary mathematics;-
1. The use of the phrase 'In-service support f o r teachers of 
mathematics' w i t h the defined purpose of the support being 'to enable 
those who teach mathematics t o extend and develop t h e i r professional 
s k i l l ' shows an enlightened and broad view. 
2. A thorough survey of the varying types of i n - s e r v i c e 
support t h a t was a v a i l a b l e i s given and recommendations made from the 
evidence supplied by the providers and users. 
3. The r e p o r t was l a r g e l y p o s i t i v e and h e l p f u l which provided 
much needed encouragement to teachers. 
1.45 A f u r t h e r r e p o r t on Primary Mathematics which attempted to 
put i n perspective a l l the a c t i v i t y of the 1960s was prepared by a 
subcommittee of the Mathematical Association i n 1970. More 
s i g n i f i c a n t l y two of the members of the committee wrote a book, E.M. 
W i l l i a m s , H.B. Shuard (1970), which was i n f l u e n t i a l (mentioned by 
teachers i n the course of the Research P r o j e c t as being the most 
u s e f u l f o r the Diploma course.) 
HMSO 'Mathematics Counts' 1982. Chapter 15. 
Mathematical Association 'Primary Mathematics - a f u r t h e r r e p o r t ' 
1970. 
E.M. W i l l i a m s , H.B. Shuard 'Primary Mathematics Today' Longman 
1970. 
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1.46 'Mathematics i n School' a j o u r n a l mainly concerned w i t h 
mathematical education of primary and the under-16 secondary school 
c h i l d r e n was f i r s t published i n 1971 by the Mathematical Association 
and continues t o be a valuable source of ideas and comments, some of 
which are appropriate f o r the mathematical development of young 
c h i l d r e n . 
S i m i l a r l y i n 1975 the Association made the f i r s t moves to 
e s t a b l i s h the Diploma i n Mathematical Education. The subsequent 
developments are described i n Chapter 2 of t h i s document. 
1.47 But why should i t have been the Mathematical Association 
r a t h e r than the Association of Teachers of Mathematics which proposed 
and developed the Diploma? Of course, many of the people involved 
were members of both org a n i s a t i o n s . A comment of G r i f f i t h s & Howson 
(1974) may apply here as w e l l as t o the re p o r t M.A. (1955) Teaching 
of Mathematics i n Primary Schools. 
"As we stated e a r l i e r , a large representative body i s 
u n l i k e l y t o move q u i c k l y on subjects which are of i n t e r e s t 
to a l l i t s members. However, i t s t i l l remains true that 
even large organisations can produce f a r - s i g h t e d and 
avant-garde proposals on topics which are to them of 
m i n o r i t y i n t e r e s t . Thus the most forward looking report to 
be issued by the Mathematical Association i n recent years 
was i t s 'Report on the Teaching of Mathematics i n Primary 
Schools (1955).' This was possible because the Association 
had i n the past been almost e n t i r e l y concerned w i t h 
secondary education - and tha t mainly i n grammar and public 
schools - and those few members of the Association who were 
i n t e r e s t e d i n the primary sector were deeply committed 
enthusiasts and not by any means representative delegates 
of teachers i n the primary school.' 
H.B. G r i f f i t h s & A.G. Howson 'Mathematics: Society and Curricula' 
Cambridge U n i v e r s i t y Press, Cambridge 1974. p.131 
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For example, the prime mover of the idea of the Diploma was 
Douglas Quadling whose p u b l i c a t i o n s i n the f i e l d of teaching 
mechanics and analysis would c e r t a i n l y q u a l i f y him as other than a 
repr e s e n t a t i v e delegate of teachers of mathematics i n the primary school. 
1.48 I n 1983 i n - s e r v i c e teacher t r a i n i n g grants were given by 
the D.E.S. i n response t o the Cockcroft r e p o r t . The areas of 
designated courses were: 
1. t r a i n i n g of mathematics co-ordinators f o r primary schools 
2. teaching low a t t a i n e r s i n mathematics i n secondary schools 
3. t r a i n i n g f o r heads of departments i n secondary schools 
4. t r a i n i n g f o r teachers of mathematics i n secondary schools 
who are inadequately q u a l i f i e d i n the subject. 
Of the courses suggested f o r e l i g i b i l i t y under the f i r s t 
heading of t r a i n i n g primary mathematics co-ordinators to s t a r t i n 
September 1983, over three quarters were M.A. Diploma i n Mathematical 
Education courses. The new f i n a n c i a l arrangements gave a f a r greater 
number of teachers the b e n e f i t s of a day release course (described i n 
5.7-5.10), but meant th a t colleges had to r e s t r u c t u r e the course to 
f i t a p a t t e r n consistent w i t h the D.E.S. requirements (minimum length 
20 days made up from periods not less than whole working days, 
d u r a t i o n o f the course must not span more than a 12 months period) 
and the M.A. gui d e l i n e s (no more than 5 hours of teaching contact 
time per day, d u r a t i o n of the course must be not less than 200 
hours). Colleges and other p r o v i d i n g i n s t i t u t i o n s have i n general 
welcomed t h i s i n i t i a t i v e but c u r r e n t l y (1986/87) are i n something of 
a quandary because of r a d i c a l changes to arrangements f o r funding 
i n - s e r v i c e education. 
1.49 Evans (1980) i n conducting a p r e l i m i n a r y evaluation of the 
In-Service BEd. degree found th a t i n BEd. degrees where there was a 
choice of cu r r i c u l u m subject studies t h a t mathematics d i d not show 
the overwhelming p o p u l a r i t y f o r primary school teachers that may have 
N.Evans 'Preliminary Evaluation of the In-Service B.Ed. Degree' 
N.F.E.R. Publishing Co., Slough 1980. 
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been expected from Townsend (1970). I t may have been that teachers' 
perception of mathematics as a d i f f i c u l t subject may have made them 
r e l u c t a n t t o opt f o r i t as part of a degree course where t h e i r degree 
c l a s s i f i c a t i o n may have been important f o r them f i n a n c i a l l y and i n 
terms of career enhancement. This or s i m i l a r hypotheses seems not to 
have been explored. 
1.50 Sturgess (1980) quotes an i n t e r e s t i n g example of teachers 
forming mutual help groups, each w i t h a chairman using non-directive 
f a c i l i t a t i n g s t r a t e g i e s . The work of Carl Rogers seems to have been 
i n f l u e n t i a l i n developing t h i s model of i n - s e r v i c e education. 
Local groups of teachers w i t h t h e i r chairmen mention the 
course of a year to i d e n t i f y problems of concern to them and to 
choose an area of enquiry, t o conduct the enquiry w i t h others and to 
analyse and r e p o r t on the f i n d i n g s . Regular meetings were organised 
f o r the chairmen. 
Sturgess comments "The teachers were h i g h l y s e l e c t i v e , 
e i t h e r by s e l f - s e l e c t i o n or by being known to be able teachers 
i n t e r e s t e d i n i n - s e r v i c e a c t i v i t i e s . I t would not be reasonable to 
expect t h i s k i n d of a c t i v i t y t o be valuable w i t h c o n s c r i p t s , but i t 
could be a very powerful method of helping teachers t o r e f l e c t on 
t h e i r p r o f e s s i o n a l e x p e r t i s e . " 
I t may be an appropriate method of encouraging p a r t i c u l a r 
teachers t o acquire the confidence and independence associated w i t h 
Stage IV of Beeby's model ( 1 . 7 ) . I t i s not c l e a r how u s e f u l i t 
would be g e n e r a l l y . 
David Sturgess 'The Problems of Teachers of Mathematics - a report of 
an experiment i n group enquiry' Nottingham U n i v e r s i t y School of 
Education 1980. 
Carl R. Rogers 'Client-Centered Therapy' - Constable, London 1951 
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1.51 Rudduck (1981) argues th a t a short outside course gives 
teachers access to ideas t h a t they can explore i n the company of 
p r o f e s s i o n a l colleagues whose reactions are l i k e l y to be less 
p r e d i c t a b l e than those of t h e i r own colleagues and whose experiences 
are l i k e l y t o be less f a m i l i a r . 
1.52 The Cockcroft Committee (HMSO 1981) statei/'We are i n no 
doubt t h a t school based i n - s e r v i c e support f o r teachers i s of 
fundamental importance. I t can be d i r e c t e d s p e c i f i c a l l y to the needs 
of the school and i t s p u p i l s , so t h a t those who teach mathematics 
develop p r o f e s s i o n a l l y as a r e s u l t of working together to improve the 
work of the school. Above a l l , i t can and should be a continuing 
process which i s not l i m i t e d t o the length of a l e c t u r e , a discussion 
or a course.' 
1.53 I t would be h e l p f u l t o hear accounts o f school based 
i n - s e r v i c e support which show how t o avoid the extremes of 
i n t r o s p e c t i o n and how t o encourage and enable the mutual exchange of 
experience t h a t w i l l lead t o mathematical and professional s k i l l s and 
confidence developing. 
1.54 A f t e r the observation t h a t i n 1982, 99% of primary school 
teachers had not taken the Diploma course, the report to the D.E.S. 
from the research p r o j e c t concluded (11.19) 
"The problem remains. How do we ensure th a t a l l primary 
school c h i l d r e n enjoy the s o r t of teaching that w i l l enable 
them t o develop i n t o confident and c r e a t i v e users of 
mathematics." 
Jean Rudduck 'Making the most of the short i n - s e r v i c e course -
Schools Council Working Paper. No. 71.' Methuen Educational, 
London 1981. p.171. 
J. Stuart Maclure 'Educational Documents, England and Wales. 1816 to 
the present day' Methuen, London 1965. p.99. 
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I t i s of i n t e r e s t t h a t t h i s should have u n w i t t i n g l y (a p i t y 
to have missed the appropriate quotation from Hansard) have echoed 
the comment of W.E. Forster i n i n t r o d u c i n g the Elementary Education 
B i l l i n t o the commons i n 1870, 
"The f i r s t problem i s t h i s . 'How can we cover the country 
w i t h good schools.'?" 
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CHAPTER 2 
THE DEVELOPMENT AMD ORGANISATION OF THE DIPLOMA 
IN MATHEMATICAL EDUCATION 
2.1 This chapter consists of a b r i e f account (sections 2.2-2.4) 
of the s e t t i n g up and e v o l u t i o n of the Diploma and a more s u b s t a n t i a l 
p a r t (sections 2.5-2.27) desc r i b i n g the complex organisation of 
people t h a t operate and sus t a i n i t . 
The Development of the Diploma 
2.2 The Mathematical Association had successfully operated a 
Diploma i n Mathematics (Teaching) f o r some years. The purpose of 
that Diploma was t o improve the mathematical q u a l i f i c a t i o n s of 
teachers to enable them to teach i n s i x t h forms. The content was 
almost e n t i r e l y mathematics and i t was assessed by n a t i o n a l l y set, 
timed examinations. 
Competition from Open U n i v e r s i t y courses and BEd degrees 
were f a c t o r s i n causing the Council of the Mathematical Association 
to note i n December 1974 "some of the f i n a n c i a l and other 
d i f f i c u l t i e s " under which the Diploma i n Mathematics (Teaching) was 
operating and t o s t a r t a consideration of "the p a r t the Association 
should play i n i n - s e r v i c e t r a i n i n g . " 
The Finance and General Purposes Committee set up a 
committee which met and reported back i n May 1975 that "We agree that 
the present Diploma should be phased out i n favour of a new Diploma 
geared t o the needs of those teaching c h i l d r e n i n the age range of 
5-14 years. Such a Diploma would only be a v a i l a b l e t o teachers a f t e r 
a period o f , say, 2 years of teaching and would aim at preparing 
teachers f o r leadership and the organisation of a team of teachers 
r a t h e r than mere competence i n mathematics although t h i s i s obviously 
important." 
I t was recommended th a t a working party be set up " t o 
consider and work out the d e t a i l e d plan f o r such a Diploma". I t was 
suggested t o the working p a r t y t h a t the assessment f o r the new 
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Diploma should consist of a Mathematics examination, a piece of work 
done by the teacher, p o s s i b l y i n school, and a form of examining the 
teacher's knowledge of Mathematical Education and i t s p r a c t i c a l 
a p p l i c a t i o n t o the primary school. 
2.3 I n v i t a t i o n s were sent t o a number of organisations 
concerned w i t h mathematics teaching (National Union of Teachers, 
U n i v e r s i t y Departments of Education Mathematics Study Group, National 
Association of Mathematics Advisers, Association of Teachers of 
Mathematics, N a t i o n a l Association of Teachers i n Further and Higher 
Education Mathematical Education section) t o send representatives to 
the working party and the group of 10 members met i n July and October 
1975 and i n February 1976. 
The content of the proposed course was discussed i n d e t a i l . 
Members of the group produced papers on the development of 
mathematics teaching i n schools, l e a r n i n g and teaching mathematics, 
s t a r t i n g points f o r Mathematical I n v e s t i g a t i o n s , the h i s t o r y of 
mathematics. Special Studies from personal observation i n the 
classroom and Mathematics as s u i t a b l e components f o r the Diploma. 
Preliminary soundings were taken from college l e c t u r e r s who 
were e n t h u s i a s t i c , from branches of the Mathematical Association, 
from mathematics advisers and from teachers, amongst whom the Primary 
Advisory Group of the National Union of Teachers thought that "such a 
Diploma would be inv a l u a b l e " ; i t was hoped th a t "expertise from 
f i r s t schools would be used i n planning the curriculum." 
I n A p r i l 1976 the Council of the Mathematical Association 
received a "Proposal f o r the I n s t i t u t i o n of a Diploma i n Mathematical 
Education". The working party suggested t h a t : 
( i ) the purpose of the Diploma course be " t o equip s u i t a b l e and 
i n t e r e s t e d primary and middle school teachers to provide 
leadership i n mathematics teaching w i t h i n t h e i r schools"; 
( i i ) the Diploma course should not compete w i t h s i m i l a r courses 
already o f f e r e d by i n s t i t u t i o n s but should o f f e r s u i t a b l e 
i n s t i t u t i o n s the opportunity t o use the Diploma as a 
ready-made and e x t e r n a l l y v a l i d a t e d q u a l i f i c a t i o n to o f f e r 
l o c a l teachers; 
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( i i i ) three years' teaching experience be a p r e - r e q u i s i t e f o r 
admission t o the course; 
( i v ) the course normally be o f f e r e d part-time over two years 
i n c l u d i n g approximately 200 hours attendance at the 
p r o v i d i n g i n s t i t u t i o n but i n s u i t a b l e circumstances be 
b u i l t round a one term f u l l - t i m e course, w i t h part-time 
study before and afterwards; 
(v) the s p i r i t of the course w i l l be such that i t i s relevant 
to p r a c t i s i n g teachers of the 5-13 age group"; 
( v i ) teachers be required to carry out a Special Study over a 
f a i r l y extended period of time, based on regular and 
d e t a i l e d observations of c h i l d r e n l e a r n i n g mathematics; 
( v i i ) teachers be required to i n v e s t i g a t e the mathematics 
i m p l i c i t i n some simple s i t u a t i o n ; 
( v i i i ) the course be treated as f a r as possible i n a u n i f i e d way, 
not as separated courses i n mathematics, psychology, 
pedagogy. 
A suggested syllabus f o r the course was given. The 
assessment suggested was by examination papers, set and marked by the 
Mathematical As s o c i a t i o n , and by Mathematical I n v e s t i g a t i o n s and 
Special Studies, which would be marked by the pr o v i d i n g i n s t i t u t i o n 
and then moderated by the Mathematical Association. 
2.4 Council appointed a committee to produce d r a f t regulations 
and to i n v e s t i g a t e i n d e t a i l the i m p l i c a t i o n s of the proposal, g i v i n g 
p a r t i c u l a r a t t e n t i o n to the f i n a n c i a l i m p l i c a t i o n s . 
The f i r s t meeting of the committee was i n May 1976 and the 
f i f t h and f i n a l meeting i n February 1977. 
The f i n a n c i a l i m p l i c a t i o n s of two forms of organisation 
were considered: the Mathematical Association a c t i n g as an examining 
body f o r the Diploma or as a v a l i d a t i n g body. The l a t t e r model was 
favoured as " i t would involve the Association i n a smaller and more 
e a s i l y c o n t r o l l e d f i n a n c i a l commitment". The costing was on a basis 
of 10 students per year i n each of 20 colleges. 
The committee considered how t h i s might work out i n d e t a i l . 
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"The Mathematical Association's c o n t r o l would be invested i n a 
Diploma Board of about 10 members selected so as to give a wide 
n a t i o n a l coverage. The Board would consider w r i t t e n submissions 
from colleges ( or other p r o v i d i n g i n s t i t u t i o n s ) g i v i n g d e t a i l s 
of proposed teaching arrangements, course contact, s t a f f i n g e tc. 
A l o c a l team would be r e c r u i t e d under a member of the Board to 
v i s i t the college and discuss the submissions i n d e t a i l . I f the 
l o c a l v i s i t i n g team agreed, the Board would approve the college 
f o r the purposes of the course. The Board and the college would 
then agree on a nomination of a moderator whose fees and 
expenses would be met by the coll e g e . At the conclusion of the 
course the college and the moderator would submit to the Board a 
report on the performance of candidates w i t h recommendations f o r 
the award of Diplomas; the conferment of the award would be the 
r e s p o n s i b i l i t y of the Board." 
Dra f t r e g u l a t i o n s were prepared and considered. They were 
incorporated together w i t h an o u t l i n e s y l l a b u s , specimen examination 
papers and suggestions of books s u i t a b l e f o r the course i n t o a 
document of explanatory notes f o r pro v i d i n g i n s t i t u t i o n s . 
Representatives of the U n i v e r s i t i e s Council f o r the 
Education o f Teachers, Council f o r National Academic Awards, the Open 
U n i v e r s i t y , and Department of Education and Science and the Burnham 
committees were informed of the progress towards the Diploma. 
Council, meeting i n December 1976, accepted the new model 
of v a l i d a t i o n f o r the Diploma and authorised an information l e t t e r to 
be sent to the press, colleges and LEAs. In A p r i l 1977 i t accepted 
the main proposals f o r the Diploma and approved a 'Shadow' Diploma 
Board. The new bye-laws of the Association to authorise the Diploma 
were passed i n December 1977 and a Diploma Board of 15 members was 
elec t e d . 
The Organisation of the Diploma 
2.5 The Mathematical Association acts as a v a l i d a t i n g body f o r 
the Diploma which i s supervised by a Diploma Board c o n s i s t i n g of 15 
vol u n t a r y members. The members include p r a c t i s i n g teachers, 
l e c t u r e r s i n colleges and u n i v e r s i t y departments of education and 
mathematics, mathematics advisers and a representative from industry. 
Their geographical l o c a t i o n enables centres which provide the Diploma 
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t o have a l o c a l Board member who acts as a contact between the centre 
and the Diploma Board. The Board meets about f i v e times per year at 
the Association's headquarters i n Leice s t e r . Most meetings l a s t 
about three hours and have a s u b s t a n t i a l agenda; one per year takes 
p a r t of a weekend and enables the Board members to be more r e f l e c t i v e 
about the progress of the Diploma and t o have time to consider 
improvements and innovations. 
The work of Diploma Board members i s discussed i n greater 
d e t a i l i n sections 5.27-5.30. 
Guidelines f o r Diploma courses 
2.6 I n 1978 the Diploma Board constructed a booklet of 
inf o r m a t i o n f o r centres wishing to provide Diploma courses. This 
was revised i n 1982 ('The Diploma i n Mathematical Education - A 
General Guide') and gives an account of the organisation of Diploma 
courses. 
2.7 The purpose of the Diploma i s stated: 
"This Diploma i s a q u a l i f i c a t i o n f o r teachers w i t h i t s emphasis 
on teaching c h i l d r e n i n the 5-13 age range. I t s purpose i s to 
equip s u i t a b l e and i n t e r e s t e d teachers t o make a strong personal 
c o n t r i b u t i o n to the teaching of mathematics w i t h i n t h e i r own 
schools; i t i s p a r t i c u l a r l y appropriate f o r those who hold, or 
hope t o h o l d , p o s i t i o n s of r e s p o n s i b i l i t y f o r mathematics i n 
f i r s t or middle schools." 
2.8 Students must be q u a l i f i e d and experienced teachers:-
"Candidates f o r the Diploma must have at lea s t two years' 
teaching experience, but the Mathematical Association does not 
re q u i r e them t o have a formal mathematics q u a l i f i c a t i o n . " 
2.9 The commitment of time i s o u t l i n e d : -
"Diploma courses involve at least 200 hours of teaching contact 
time, u s u a l l y spread over two years of part-time study, and 
occasional t u t o r i a l sessions; i n a d d i t i o n candidates are 
expected t o undertake i n t h e i r own time a s u b s t a n t i a l amount of 
p r i v a t e reading, mathematical enquiry and observational study of 
mathematics l e a r n i n g i n the classroom." 
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Areas of Study 
2.10 Courses contain two main areas of study:-
1. Mathematical content f o r teachers i n c l u d i n g the 
Mathematical I n v e s t i g a t i o n . 
2. Mathematical Education i n c l u d i n g the Special Study. 
"These two areas should not be regarded as d i s t i n c t and both the 
syllabus and the teaching arrangements f o r the course should be 
such as t o allow the development of l i n k i n g themes between the 
'Mathematics' and 'Mathematical Education': each should be 
taught w i t h constant reference t o each other as w e l l as to the 
classroom experience o f the teacher." 
The Four Components of Diploma courses 
2.11 The aim o f the Mathematical content f o r teachers i s to 
extend the students' own mathematics s u f f i c i e n t l y t o give confidence 
i n handling t o p i c s which might a r i s e i n school w i t h p u p i l s i n the age 
range 5-13. 
" I t w i l l t h e r e f o r e include such themes as:-
The development o f the idea o f number. 
S p a t i a l perceptions: shape, measurement, symmetry. 
Operations on numbers, and algorithms f o r computation. 
Relationships: f u n c t i o n s , graphs, p r o p o r t i o n , order, 
transformations. 
Data a n a l y s i s : v a r i a b i l i t y , p i c t o r i a l r epresentation, the 
language of s t a t i s t i c s . 
Use o f computational a i d s , e l e c t r o n i c c a l c u l a t o r s and 
microcomputers. 
Generalisation and the use of algebraic symbolism. 
A b s t r a c t i o n from p a r t i c u l a r systems to formal s t r u c t u r e : 
equivalence classes, groups. 
Mathematical reasoning and the nature of proof. 
Use of simple combinatorial arguments." 
2.12 The Mathematical I n v e s t i g a t i o n i s undertaken personally by 
a student w i t h appropriate t u t o r i a l help. I t i s an open ended 
mathematical enquiry i n v o l v i n g , where appropriate, the use of 
sjrmbolism, c r e a t i o n of mathematical models, conjecture, 
g e n e r a l i s a t i o n and proof. 
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2.13 The Mathematical Education component of the Diploma course 
develops i n r e l a t i o n t o classroom experience such themes as:-
The h i s t o r y of mathematics. 
The mathematics curriculum: content and method. 
Organisation of mathematics teaching, w i t h i n the classroom 
and through the school as a whole. 
How mathematics i s l e a r n t . 
2.14 Candidates f o r the Diploma are required t o undertake a 
Special Study based on regular d e t a i l e d observations of a c h i l d or a 
small group of c h i l d r e n l e a r n i n g mathematics. The Special Study 
should be presented i n the form of a report of approximately 5000 
words. 
Assessment f o r the Diploma 
2.15 The assessment f o r the Diploma allows f o r each of the four 
components: Mathematics, Mathematical I n v e s t i g a t i o n , Mathematical 
Education and the Special Study, to be assessed on a scale A to E 
w i t h the only proviso t h a t the grade f o r Mathematics must be based 
wholly or mainly on some form of examination. 
A d i s t i n c t i o n i s awarded to candidates who achieve: 
( i ) a l l grades C or b e t t e r 
and ( i i ) grade A i n e i t h e r Mathematics or the Mathematical 
I n v e s t i g a t i o n 
and ( i i i ) grade A i n e i t h e r Mathematical Education or the 
Special Study. 
Candidates w i t h one grade E or three grades D w i l l f a i l . 
Up t o two complete elements th a t were graded D or E may be 
resubmitted w i t h i n one year; the grade awarded must be at best only 
one grade higher than the o r i g i n a l . 
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Reading L i s t 
2.16 I n s t i t u t i o n s must include a reading l i s t w i t h t h e i r 
submission t o run a Diploma course. The books and a r t i c l e s are 
c l a s s i f i e d under the headings " E s s e n t i a l " , "Desirable" and 
"Background". Students are expected to buy the " E s s e n t i a l " books. 
The gui d e l i n e s contain advice on some usef u l books f o r the 
course, i n the o r i g i n a l e d i t i o n n o t i n g some of those which had 
appeared on the book l i s t s o f i n s t i t u t i o n s and i n the revised version 
g i v i n g more d e t a i l e d guidance t o ensure the reading l i s t i s 
appropriate t o the course and shows awareness of p a r t i c u l a r trends 
and developments. 
A d m i n i s t r a t i o n f o r the Diploma course 
2.17 The guide l i n e s contain an account of the a d m i n i s t r a t i o n f o r 
the Diploma course t h a t i s done by a prov i d i n g i n s t i t u t i o n . This 
w i l l i n c l u d e ; -
( i ) w r i t i n g a submission f o r the course and r e c e i v i n g two 
Diploma Board members who v i s i t the centre to discuss the 
submission and assess the p r o v i s i o n of resources f o r the 
course; 
( i i ) suggesting one or two ex t e r n a l moderators f o r the course to 
the Diploma Board and a f t e r i t s consent appointing the 
moderators and paying t h e i r fees; (the workload of 
moderators i s considered i n sections 7.13-7.22); 
( i i i ) s e t t i n g up a College Board which includes t u t o r s teaching 
the course, the e x t e r n a l moderator(s), possibly other 
members of s t a f f of the i n s t i t u t i o n (e.g. one who has 
r e s p o n s i b i l i t y f o r i n - s e r v i c e education) and possibly an 
LEA adviser; 
( i v ) ensuring t h a t r e g i s t r a t i o n forms f o r the course are 
accurate, i n p a r t i c u l a r t h a t a l l students are q u a l i f i e d 
teachers and have at lea s t two years' teaching experience, 
and c o l l e c t i n g the r e g i s t r a t i o n fee ( c u r r e n t l y £30 + VAT); 
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( v ) the College Board approving the r e s u l t s of the Diploma 
course and sending them t o the Diploma Board f o r 
r a t i f i c a t i o n ; 
( v i ) informing the Diploma Board of changes i n the course. 
Procedure f o r a centre wishing to run a Diploma course 
2.18 A centre wishing t o provide the Diploma course w i l l 
normally f i r s t contact the secretary of the Diploma Board. The 
booklet 'Diploma i n Mathematical Education - A General Guide' w i l l be 
sent and arrangements made f o r a l o c a l Diploma Board member to v i s i t 
the centre f o r an in f o r m a l discussion. A submission i s then prepared 
using the guide l i n e s and sent to the Diploma Board. 
A formal v i s i t , normally of two Board members, to the 
centre i s arranged. The purpose i s to consider the c a p a b i l i t y of the 
s t a f f to run the course, the support of the providing i n s t i t u t i o n and 
of the LEA, the a v a i l a b i l i t y of s u i t a b l e teaching rooms and of the 
appropriate equipment f o r the course and the p r o v i s i o n of refreshment 
f o r hungry and t h i r s t y teachers. A check i s made tha t the l i b r a r y 
possesses the re l e v a n t m a t e r i a l s and has s u i t a b l e opening hours. 
The r e p o r t on the v i s i t i s discussed at the next Board 
meeting. The Board's decision i s generally one of the f o l l o w i n g : 
( i ) a three year licence to run a Diploma course i s given i f 
the r e p o r t i s favourable; 
( i i ) a one year licence i f there are doubts about the a b i l i t y of 
the p r o v i d i n g i n s t i t u t i o n to sustain the standard of 
p r o v i s i o n f o r the course; 
( i i i ) i n s t r u c t i o n s t o re-present parts of the submission; 
( i v ) the submission i s not accepted. 
Outposts 
2.20 Some i n s t i t u t i o n s run Diploma courses at outposts. These 
are g e n e r a l l y of two types: 
( i ) a teachers' centre i n a r u r a l area; 
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( i i ) a teachers' centre i n an urban area i n an adjacent l o c a l 
a u t h o r i t y which wishes to o f f e r some of i t s teachers, say, 
day release from school t o attend the Diploma course. 
In v a l i d a t i n g outposts t o run Diploma courses. Board members attempt 
to ensure t h a t the resources a v a i l a b l e are equivalent to those i n the 
p r o v i d i n g i n s t i t u t i o n s . (See sections 5.22-23). 
2.21 A large number of teachers have e n r o l l e d f o r Diploma 
courses since 1978:-
January A p r i l September 
1978 34 7 485 
1979 72 49 521 
1980 120 20 666 
1981 120 16 not recorded 
2.22 Courses are operated at centres i n England, Wales and 
Northern I r e l a n d . (See map on f o l l o w i n g page). 
A l l the centres apart from one have a h i s t o r y of p r o v i d i n g 
i n i t i a l teacher t r a i n i n g f o r primary schools. A few of these 
i n s t i t u t i o n s no longer have i n i t i a l t r a i n i n g courses but continue to 
provide i n - s e r v i c e education f o r teachers. 
2.23 Arrangements can o f t e n be made f o r students who have moved 
to another p a r t of the country t o resume t h e i r studies f o r the 
Diploma at another centre. This obviously depends on the agreement 
of the t u t o r s concerned. 
However the lack o f courses i n some areas has meant that at 
l e a s t one student has been disappointed t h a t she has not been able to 
continue her study:-
" I w i l l be working t i l l 3.45 and there i s no chance of time o f f 
f o r the course. I l i v e about 5 miles south of Wincanton i n 
Somerset. I could t r a v e l one evening a week a reasonable 
distance. I won't be able t o spend much of my own money and 
can't get any help from my school - WHERE and HOW can I complete 
the course? I was so enjoying i t and f i n d i n g i t very u s e f u l . " 
(A woman teacher, aged 40-44, having a scale 1 post i n a 4-11 
school, who withdrew a f t e r successful completion of one year of 
the course because her f a m i l y moved to the r u r a l south west). 
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MAP OF DIPLOMA CENTRES (1981) 
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2.24 There are four main types of course:-
Evening course, one evening per week f o r s i x terms w i t h 
occasional whole day sp e c i a l meetings. A t y p i c a l arrangement would 
be t o s t a r t at 4.45p.m., have a 15 minute coffee break at 6.15p.m. 
and to f i n i s h a t 8.00p.m. 
Afternoon course, s i m i l a r to an evening course but 
r e q u i r i n g half-day release from school. 
Day course, r e q u i r i n g day release from school s t a r t i n g f o r 
example at 9.00a.m., f i n i s h i n g at 4.00p.m., and having a 15 minute 
coffee break and an hour long lunch break. This v a r i a n t i s sometimes 
used by LEAs who wish to use the course f o r teachers who are, or are 
i n a p o s i t i o n t o be, mathematics leaders i n t h e i r schools. 
One term f u l l - t i m e , plus two or three terms of part-time 
evening study. 
2.25 I n 1979 i t was agreed that the Diploma should be accepted 
f o r a m e r i t a d d i t i o n under Appendix 3 of the Burnham Document and 
that the award should be r e t r o s p e c t i v e to the date of the completion 
of the f i r s t course. 
2.26 The Diploma Board organises an annual conference f o r 
moderators and annual r e g i o n a l conferences f o r t u t o r s and moderators. 
These provide an opp o r t u n i t y f o r an exchange of views about the 
Diploma. 
A t y p i c a l programme i s : -
10.00 I n t r o d u c t i o n and general sharing of experiences i n 
running the Diploma 
11.00 Coffee 
11.30 The Mathematics content, the Mathematical Education 
content, and how we can most e f f e c t i v e l y ensure t h e i r 
i n t e g r a t i o n 
12.45 Lunch 
2.00 The Special Study and the Mathematical I n v e s t i g a t i o n 
( p a r t i c i p a n t s are asked t o b r i n g examples) 
3.30 Tea 
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Opportunity has been taken at these meetings to provide feedback f o r 
the research p r o j e c t to t u t o r s and moderators. 
2.27 The a d m i n i s t r a t i o n of the Diploma has involved the 
Executive Secretary and the members of s t a f f at the Mathematical 
Association headquarters i n a s u b s t a n t i a l amount of e x t r a work. 
I n i t i a l l y the work included t y p i n g and p r i n t i n g the 
gu i d e l i n e s , designing and p r i n t i n g the r e g i s t r a t i o n forms and the 
Diploma c e r t i f i c a t e s , preparing notepaper f o r Board members and 
opening a s p e c i a l bank account t o pay Board members' expenses. 
The day t o day running of the Diploma includes organising 
Diploma Board meetings, t y p i n g reports of v i s i t a t i o n s from Diploma 
Board members, processing students' r e g i s t r a t i o n forms and fees (and 
dealing w i t h queries a r i s i n g from them), c o l l e c t i n g Diploma r e s u l t s 
and i s s u i n g pass l i s t s and Diplomas as w e l l as much general 
correspondence. 
The workload i s not evenly spread over the year. There i s 
a maximum i n September and October when the bulk of the new 
r e g i s t r a t i o n forms has been received and the r e s u l t s of the courses 
which f i n i s h e d i n the summer term are approved at the September 
meeting of the Diploma Board. As a rough estimate a f i g u r e of 
approximately 10 hours per week would serve as a measure of the 
average amount of a d m i n i s t r a t i v e time spent on Diploma work. 
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CHAPTER 3 
THE RESEARCH PROJECT 
3.1 The research p r o j e c t , which was funded by the Department of 
Education and Science f o r two years from 1st September 1980, was 
based i n the U n i v e r s i t y of Durham School of Education. 
3.2 The tw i n aims of the p r o j e c t were: 
( i ) t o monitor the progress of the Diploma 
and ( i i ) t o assess i t s e f f e c t i v e n e s s . 
Appendix 4 contains f u r t h e r d e t a i l s of the research design. 
Research method 
3.3 To attempt t o achieve the p r o j e c t ' s aims, the f o l l o w i n g 
i n f o r m a t i o n was c o l l e c t e d and v i s i t s were made: 
( i ) R e g i s t r a t i o n forms of 
2108 students 
(denoted by RF) See section 3.7 
( i i ) Assessment grades of (denoted by AG) 11 I I 3.9 
students 
3.8 ( i i i ) A large sample pos t a l 
questionnaire sent to 
983 students 
(denoted by LSQ) I I I I 
( i v ) A small sample of 41 (denoted by SS) I I I I 3.10 
students who were i n t e r - I I I I 3.11 
viewed i n t h e i r schools 
(v) Two questionnaires to (denoted by CQ) I I I I 3.13 
colleges 
MQ) 3.14 ( v i ) A questionnaire t o 
moderators 
(denoted by I I I I 
( v i i ) A questionnaire t o 
mathematics advisers 
(denoted by AQ) I I I I 3.15 
( v i i i ) A questionnaire to 
Diploma Board members 
who were also asked to 
(denoted by BQ) I I I I 3.16 
keep a log of t h e i r work 
3.12 ( i x ) V i s i t s t o 20 centres (denoted by CV) I I I I 
(x) V i s i t s t o Diploma Board (denoted by BMV) I I I I 3.16 
( x i ) V i s i t s t o r e g i o n a l (denoted by RMV) I I I I 3.16 
meetings of t u t o r s 
MMV) 3.16 ( x i i ) V i s i t s t o moderators (denoted by I I I I 
meetings 3.14 
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3.4 A s i m p l i f i e d model f o r the Diploma t h a t indicates only some 
of the feedback, mon i t o r i n g and moderation t h a t i s necessarily b u i l t 
i n t o the system i s i l l u s t r a t e d i n the diagram:-
A s i m p l i f i e d diagram of the Mathematical Association Diploma 
and the work of the research p r o j e c t 
people: Mathematical Association 
a c t i v i t y : the development, organisation and 
a d m i n i s t r a t i o n of the Diploma 
research: access to documents and information 
method of the Association, BMV, BQ 
people: college t u t o r s and administrators 
a c t i v i t y : the p r o v i s i o n f o r and organisation 
of the course 
research: CQ, CV, RMV LSQ. SS. RF. MQ. AQ 
people: college t u t o r s , students and 
moderators 
a c t i v i t y : the teaching o f , study f o r and 
assessment of the course 
research: CQ, CV, LSQ, SS, RMV, AG, MQ, MMV z 
people: the student and the 
c h i l d r e n he teaches 
a c t i v i t y : the teaching and 
l e a r n i n g of mathe-
matics 
research: SS, LSQ 
method 
people: the student, his 
headteacher and 
other teachers on 
the school s t a f f 
a c t i v i t y : the organisation of 
mathematics through-
out the school 
research: SS, LSQ 
method 
Note: The abbreviations are defined i n section 3.3. 
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3.5 The work of monitoring the progress of the Diploma 
concentrates on looking at the a c t i v i t i e s i n the diagram at various 
points i n time. 
3.6 The work of assessing the effectiveness of the Diploma 
concentrates i n part on considering the Diploma course that i s taught 
at each of the 20 chosen centres, examining the organisation, 
teaching and assessment of i t , and seeing how e f f e c t i v e i t i s i n 
helping the two teachers selected i n the small sample to develop 
t h e i r teaching of mathematics and the organi s a t i o n of mathematics i n 
t h e i r schools. 
3.7 R e g i s t r a t i o n forms f o r 2108 students who commenced courses 
before September 1981 (1 form was not traced) were analysed. 
Info r m a t i o n was gained about the educational q u a l i f i c a t i o n s and the 
teaching experience of the population of teachers who r e g i s t e r e d f o r 
the Diploma courses. 
Large sample questionnaire 
3.8 A questionnaire (Appendix 1 ) , a f t e r p i l o t work w i t h about 
30 students, was sent i n March 1981 t o 983 students who were selected 
from the f i r s t 1820 students who r e g i s t e r e d f o r the Diploma. 
Students involved i n p i l o t work f o r the questionnaire were not 
included. Otherwise those students whose r e g i s t r a t i o n number was 
even or whose r e g i s t r a t i o n number gave a remainder of 9 a f t e r 
d i v i s i o n by 20 were chosen. 
Twenty members of the small sample were members of the 
large sample; the other 21 members of the small sample were also 
sent questionnaires. These 21 teachers' questionnaires were included 
w i t h the large sample questionnaire f o r a n a l y s i s . 
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The response was; 
No. of returned 
questionnaires 
Students who have not 
withdrawn from the course 602 
Students who have 
withdrawn from the course 116 
L e t t e r s returned by the 
Post O f f i c e 35 
T o t a l ( l a r g e sample) 753 
718 
The response r a t e i s -^gj = 73.0%. I n c l u d i n g the extra 21 
questionnaires from the small sample, 739 questionnaires were 
analysed. 
However analysis o f Diploma r e s u l t s has shown (see 
section 8.3) t h a t 25.3% of students withdraw from the course so any 
conclusions from the analysis of the returned forms must take i n t o 
account the small p r o p o r t i o n = 11.8% of those who had r e p l i e d who 
had withdrawn. 
The questionnaire was designed to b u i l d on the information 
gained from the students' r e g i s t r a t i o n forms and to f i n d out:-
( i ) c h a r a c t e r i s t i c s o f the teachers and t h e i r schools and where 
appropriate t o make a comparison between them and the t o t a l 
teaching population as represented by data c o l l e c t e d by the 
DES ( S t a t i s t i c s i n Education 1979, Vol.1 Schools, 
Vol.4 Teachers); 
( i i ) teachers' views about the organisation and content of the 
course; 
( i i i ) i n f o r m a t i o n about the teacher's own teaching of mathematics 
and the inf l u e n c e of the Diploma course upon i t ; 
( i v ) i n f o r m a t i o n about the org a n i s a t i o n of mathematics i n the 
teacher's own school and the influence o f the Diploma 
course upon i t ; 
( v ) f u r t h e r i n f o r m a t i o n , e.g. reasons f o r withdrawal (where 
a p p r o p r i a t e ) , and a t t i t u d e s to mathematics. 
There was space i n the questionnaire f o r teachers to make any 
a d d i t i o n a l conmients r e l a t i n g t o the course. 
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The i n f o r m a t i o n gained from each questionnaire was lin k e d 
t o the i n f o r m a t i o n from the appropriate r e g i s t r a t i o n form (preserving 
the promised anonymity), coded and analysed. 
3.9 D e t a i l s of assessment grades of students completing the 
course i n or before J u l y 1981 were a v a i l a b l e ; these were cross-
tabulated w i t h i n f o r m a t i o n derived from the r e g i s t r a t i o n forms and 
the large sample questionnaire and c h a r a c t e r i s t i c s of three sub-
populations of students who 
(a) gained a d i s t i n c t i o n 
(b) passed 
(c) f a i l e d or withdrew from the Diploma course 
were compared. 
Selection of the small sample of students 
3.10 To o b t a i n a small sample of students i n order to carry out 
a d e t a i l e d in-depth study of the e f f e c t i v e n e s s of the Diploma, a 
s t r a t i f i e d random sample of 40 teachers, 2 each from 20 centres, was 
chosen. Centres were chosen:-
( i ) i n p a i r s t o save making two journeys; 
( i i ) to represent a l l parts of the country; 
( i i i ) t o include d i f f e r e n t types of i n s t i t u t i o n s which had w e l l 
established courses. 
Two centres were excluded as they were used f o r p i l o t studies. 
A three-way c r o s s - t a b u l a t i o n (Men/Women v. Status i n school 
V. Age range taught) from the f i r s t 1197 r e g i s t r a t i o n forms suggested 
th a t teachers should be chosen as f o l l o w s : -
( I = I n f a n t J = Junior S = Secondary 
I = under 7 years, J = 7 - 11 years, S = 11 years and over) 
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Women 
Age range taught 
I I / J I/J/S J J/S S 
Scale 1 3 2 6 1 2 
Scale 2 or above 2 1 4 1 
Deputy head 1 23 teachers 
Head 
Men 
Age range taught 
I I / J I/J/S J J/S S 
Scale 1 4 1 1 
Scale 2 or above 5 1 1 
Deputy head 1 1 16 teachers 
Head 1 
I n order t o o b t a i n a more complete p i c t u r e , two modifications were 
made:-
(a) an e x t r a teacher, a woman headteacher of an i n f a n t school, 
was chosen, and 
(b) i n order to have one man w i t h i n f a n t teaching experience, a 
man w i t h a scale 1 post teaching the i n f a n t and j u n i o r age 
range was s u b s t i t u t e d f o r a woman w i t h equivalent status 
and teaching the same age group. 
An e x t r a student was chosen who had taken the evening course at a 
centre and who teaches i n a Social P r i o r i t y Area school i n the London 
borough of Newham because:-
( i ) the two students o r i g i n a l l y chosen from the centre were 
members of d i f f e r e n t day release courses and d i d not 
adequately represent the r e l a t i v e l y large number of courses 
tha t have been run there; 
( i i ) no student had been chosen from London; 
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( i i i ) when the students were contacted, i t became apparent^that 
inner c i t y schools (as defined i n the Primary Survey ) were 
probably under-represented. 
Of the 41 students chosen (the f o l l o w i n g categories are not mutually 
e x c l u s i v e ) : -
f i v e took the course at outposts of centres; 
f i v e took a v a r i a t i o n of the course which involved 
half-day, day or a one term release from school; 
two were supply teachers and were interviewed at home; 
one was a p a r t - t i m e teacher; 
one teacher, because of d i f f i c u l t r e l a t i o n s h i p s i n h i s 
school (confirmed by t u t o r s teaching the Diploma course), 
was interviewed at the centre i n 1981 and at h i s school i n 
1982; 
one had withdrawn a short time a f t e r s t a r t i n g the course. 
(Three teachers who were f i n a l l y selected f o r the small 
sample subsequently withdrew from the course and a f u r t h e r 
four withdrew a f t e r the completion o f the research 
p r o j e c t . ) 
Four teachers refused t o take p a r t i n the research and the teacher 
who had withdrawn a short time a f t e r commencing the course was 
replaced. D e t a i l s of the replacements are shown i n the f o l l o w i n g 
t a b l e : -
1 HMSO (1978) 'Primary Education i n England - A Survey by 
H.M. Inspectors of Schools' 
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Reason f o r replacement Stratum of the teacher used 
as a replacement 
Personal reasons and 
pressure from school 
Same 
No reason given Same, except j u n i o r instead 
of junior/secondary age range 
No reason given Same 
Promotion t o deputy 
headship, change of 
school, pressure of work 
Same, except scale 1 instead 
of scale 2 
Withdrew a f t e r only a 
short time 
Same, except j u n i o r instead 
of secondary age range 
V i s i t s t o the small sample of students 
3.11 I t was planned to i n t e r v i e w the teachers twice and they 
were normally v i s i t e d i n t h e i r schools during the Spring term of 1981 
and again i n the Spring term of 1982. The opportunity was taken to 
t a l k t o the teachers, t h e i r headteachers and other teachers on the 
s t a f f . 
The s u b j e c t i v e impression on meeting the teachers was that 
they were b e t t e r dressed than expected ( s u r e l y not a quarter of the 
n a t i o n a l p o p u l a t i o n of men primary school teachers wear t h e i r best 
3-piece s u i t s f o r everyday school!) and i n i t i a l l y more apprehensive 
and nervous than was a n t i c i p a t e d . The interviews were tape recorded 
w i t h the teachers' permission. An assurance was given that the 
inf o r m a t i o n would be extracted from the tape anonymously and then the 
tapes would be cleaned. Nevertheless switching o f f the tape recorder 
at the end of the i n t e r v i e w and disconnecting the micropohone often 
prompted an increase i n the q u a n t i t y and q u a l i t y of information. 
The i n t e r v i e w schedules f o r the f i r s t and second round of 
inter v i e w s are contained i n Appendix 3. 
Pre d i c t a b l y questions which sought the teacher's advice, 
th a t put him or her i n the r o l e of an expert, were successful i n 
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removing apprehension and e s t a b l i s h i n g a f r i e n d l y atmosphere. The 
pressure diagrams (see Appendix 3) were valuable not only i n that 
they gave i n f o r m a t i o n i n a form which enabled comparisons to be made 
but also i n t h a t they set the mode i n the i n t e r v i e w of the teacher 
t a l k i n g a u t h o r i t a t i v e l y about the mathematics i n h i s or her school or 
about the value of the Diploma course and the interviewer l i s t e n i n g 
a p p r e c i a t i v e l y and c a r e f u l l y . 
Headteachers and teachers f r e q u e n t l y went out of t h e i r way 
to make sp e c i a l arrangements f o r the v i s i t s . I t was necessary to 
tape-record i n t e r v i e w s i n a qui e t place, the teacher's classroom 
during the lunch hour or a f t e r school, a spare classroom, the s t a f f 
room or the headteacher's study. Teachers' classrooms were v i s i t e d 
i n order t o attempt t o gain some d e t a i l s of the mathematics done by 
t h e i r p u p i l s . Obviously at some times during the day c h i l d r e n were 
more l i k e l y t o be doing mathematics but even v i s i t i n g a classroom at 
4p.m., h a l f an hour a f t e r the end of the school day, i t was s t i l l 
p ossible to estimate the p o t e n t i a l f o r mathematics i n the classroom 
displays and to look at and l i s t e n to the teacher t a l k i n g about the 
work of a p u p i l who was "good a t " mathematics, of one who had 
d i f f i c u l t y w i t h mathematics and of one whom the teacher considered to 
be "average". Sometimes the teacher produced the very neat work of a 
p u p i l (always a g i r l r a t h e r than a boy) and described her as being 
co-operative and good but d i d not mention any example of good 
mathematical t h i n k i n g . On other occasions the teacher was not able 
to say w i t h any degree of c e r t a i n t y what the c h i l d who was weaker at 
mathematics could do ("He's hopeless - you can see tha t by looking at 
hi s work" was the most h o r r i f i c explanation but fr e q u e n t l y 
explanations were given purely i n terms of the c h i l d ' s s o c i a l 
background) l e t alone suggest ways of b u i l d i n g on h i s strengths and 
helping h i s d i f f i c u l t i e s . With a few teachers, i t was not altogether 
c l e a r t o the i n t e r v i e w e r t h a t the "average" p u p i l was i n f a c t weaker 
at mathematics than the c h i l d who was "good a t " mathematics. 
Such judgments are necessarily s u b j e c t i v e , but the teachers 
were, i n general, keen t o t a l k about the work done by t h e i r pupils i n 
mathematics and to t a l k about the mathematics scheme f o r the school. 
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Some of the assignments and course work f o r the Diploma 
were examined; the teachers were w i l l i n g to exp l a i n where they had 
d i f f i c u l t i e s and which parts of the work were most b e n e f i c i a l to 
them. 
The large sample questionnaire was sent to a l l members of 
the small sample and an abbreviated questionnaire was also c i r c u l a t e d 
p r i o r t o the second round of i n t e r v i e w s . 
V i s i t s t o centres 
3.13 A questionnaire was c i r c u l a t e d t o centres i n October 1980 
(response r a t e 92%) and, i n order to monitor the progress of the 
Diploma from the colleges' point of view, a second questionnaire was 
sent i n September 1981 (response r a t e 84%). Tutors were asked to 
sta t e reasons why i n d i v i d u a l students had withdrawn from the course; 
t h i s i n f o r m a t i o n has proved valuable as i t supplements th a t gained 
from the large sample questionnaire. 
Other sources of infor m a t i o n 
3.14 A short questionnaire was sent to moderators i n 
February 1981 (response r a t e 80%). I n a d d i t i o n t h e i r views of the 
Diploma were sought by reading t h e i r r eports on i n d i v i d u a l courses 
(54 r e p o r t s received by the Diploma Board from 76 courses) and by 
att e n d i n g the n a t i o n a l moderators' conferences that were held i n 
March 1981 and 1982. 
3.15 A short questionnaire was c i r c u l a t e d to mathematics 
advisers i n June 1981 (response r a t e 80%). Information was thus 
gained of advisers' views and afforded some comparison w i t h those of 
t u t o r s , students and moderators. 
3.16 Members of the Diploma Board were asked to keep a log of 
t h e i r work connected w i t h the Dipoloma from March 1981 to March 1982. 
I t seemed important t o form a p i c t u r e of the amount and nature of the 
workload undertaken by t h i s v o l u n t a r y body. 
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A questionnaire a l l o w i n g a considerable amount of free 
response was presented t o them i n October 1981. They were i n v i t e d to 
discuss some of the more adverse c r i t i c i s m s of the Diploma made by 
students i n the large sample questionnaire, how the Diploma could be 
improved l o c a l l y and n a t i o n a l l y and how the workload of Board members 
could be reduced. 
The research f e l l o w has attended a l l the meetings of the 
Diploma Board, r e g i o n a l meetings of t u t o r s and n a t i o n a l day-
conferences of moderators. 
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CHAPTER 4 
DIPLOMA STDDENTS AND THEIR SCHOOLS 
4.1 I n f o r m a t i o n from students' r e g i s t r a t i o n forms (RF) and 
t h e i r responses t o questions included i n the large sample 
questionnaire (LSQ) made i t possible to b u i l d up a p i c t u r e of the 
population of teachers who are or have been students f o r the Diploma 
i n Mathematical Education. The population of Diploma students may be 
compared w i t h the t o t a l teaching population by using data from:-
HMSO(1981) S t a t i s t i c s of Education 1979, Volume 1 Schools 
(denoted by S.E.S.) 
HMSO(1981) S t a t i s t i c s of Education 1979, Volume 4 Teachers 
(denoted by S.E.T.) 
HMSO(1978) Primary Education i n England - A Survey by 
H.M. Inspectors of Schools (denoted by P.S.) 
S i m i l a r l y i t i s possible to compare the schools of Diploma students 
and t h e i r o r g a n i s a t i o n f o r mathematics w i t h those of the t o t a l 
teaching p o p u l a t i o n . 
Diploma Students 
4.2 The ta b l e compares the numbers of women and men who 
re g i s t e r e d f o r Diploma courses before September 1981 (RF) w i t h the 
numbers of women and men teachers i n primary and middle schools 
(S.E.T.,pp.29,31). 
Women Men Total 
Diploma students 1262 
60% 
845 
40% 
2108 
100% 
To t a l population of teachers 
(primary + middle deemed 
secondary)* 
160444 
76% 
51795 
24% 
212239 
100% 
*Middle schools "cover varying age ranges between 8 and 14. 
Depending on t h e i r i n d i v i d u a l age range they are deemed e i t h e r 
primary or secondary by Order of the Secretary of State f o r Education 
and Science or ( f o r age range 9 to 13 by choice of the l o c a l 
education authority)....S.E.S" p . x i , note 6. 
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The p r o p o r t i o n of women Diploma students i s s i g n i f i c a n t l y ( a t a 
<0.1% l e v e l ) less than i n the teacher population. Speculation 
suggests two possible hypotheses:- a married woman teacher feels 
t h a t she has l i t t l e time l e f t t o give to a s u b s t a n t i a l evening course 
a f t e r a f u l l - t i m e j ob and running a home or the course may be less 
s u i t e d to the i n f a n t age range which has a higher proportion of women 
teachers. 
S l i g h t l y less than 1% of a l l teachers i n primary and middle 
schools had r e g i s t e r e d f o r a Diploma course before September 1981. 
4.3 The ages of teachers who are or have been students f o r the 
Diploma course (LSQ) are compared i n the table w i t h the ages of a l l 
teachers i n primary and secondary schools (S.E.T., p.6). 
Women teachers 
Age 
Number of 
Diploma 
Students 
% of women 
Diploma 
Students 
A l l primary and secondary 
women teachers 
% of t o t a l 
Under 25 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55 and over 
9 
81 
61 
98 
99 
69 
25 
4 
2% 
18% 
14% 
22% 
22% 
15% 
6% 
1% 
12% 
23% 
12% 
11% 
13% 
13% 
9% 
7% 
446 
Men teachers 
Age 
Number of 
Diploma 
Students 
% of men 
Diploma 
Students 
A l l primary and secondary 
men teachers 
% of t o t a l 
Under 25 
25-29 
30-34 
35-39 
40-44 
45-49 
50_54 
55 and over 
1 
54 
95 
48 
33 
30 
20 
9_ 
290 
<1% 
19% 
33% 
17% 
11% 
10% 
7% 
3% 
6 
21% 
21% 
13% 
11% 
10% 
8% 
11% 
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Diploma students must have 2 years' q u a l i f i e d teaching experience so 
the group of students aged under 2.5 i s not d i r e c t l y comparable w i t h 
the population of teachers aged under 25. 
Only a small number of teachers who are aged 55 and over 
have r e g i s t e r e d f o r Diploma courses ( s e c t i o n 8.16(a) contains 
evidence of poorer performance on Diploma courses from older 
teachers). 
4.4 Diploma students i n d i c a t e d the length of t h e i r teaching 
experience (RF):-
Teaching experience 
i n years 
Number of 
students 
% of 
t o t a l 
5 or less 673 32% 
6-10 842 40% 
11-15 348 17% 
16-20 144 7% 
21-25 64 3% 
more than 25 30 1% 
no response 7 <1% 
T o t a l 2108 100% 
72% of Diploma students have 10 years' or less teaching experience 
and 88% of Diploma students have 15 years' or less. 
4.5 Comparative f i g u r e s f o r English and Welsh teachers and 
those teaching i n Northern I r e l a n d who r e g i s t e r e d f o r Diploma courses 
before September 1981:-
Number of Number of primary % of primary 
Diploma (+ middle deemed teachers i n the 
students secondary*) country who are 
teachers Diploma students 
England 2020 198453 1.0% 
Wales 47 13786 0.3% 
N.Ireland 41 8444 0.5% 
* see footnote f o r s e c t i o n 4.2. 
I n Wales, South Glamorgan I n s t i t u t e of Higher Education has run 
Diploma courses s t a r t i n g i n September 1979, 1980 and 1981, the 
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Polytechnic of Wales s t a r t e d a Diploma course i n September 1980 but 
they r e p o r t t h a t t h i s w i l l be the only stream of students on the 
course because two of the course t u t o r s have accepted redundancy 
arrangements and have l e f t the college, and both West Glamorgan 
I n s t i t u t e of Higher Education and Gwent College of Higher Education 
have expressed i n t e r e s t i n the Diploma but had not run any courses 
before J u l y 1982. 
Tutors at St. Mary's College, Bel f a s t have been running 
Diploma coures since 1979 (both evening courses and courses r e q u i r i n g 
release from school) against the background of the d i f f i c u l t i e s 
caused by the p r e v a i l i n g s e c t a r i a n t r o u b l e s . They suspect that 
teachers from country schools may be wary about coming i n t o Belfast 
each week f o r the Diploma course. 
4.6 The mathematics q u a l i f i c a t i o n s of Diploma students are 
i l l u s t r a t e d i n the diagram below: 
15% 
(when D denotes Degree i n Maths or BEd(hons) Maths or 
Physics, Chemistry, Engineering, Economics + 'A' l e v e l 
Maths) 
Approximately three quarters of the students have '0' l e v e l but not 
'A' l e v e l mathematics. 
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The r e g i s t r a t i o n forms give d e t a i l s of the general 
educational q u a l i f i c a t i o n s of students:-
Number of 'A' le v e l s Other Total 
q u a l i f i c a t i o n s 
0 1 2 or more 
Number of 1028 304 751 25 2108 
students 49% 14% 36% 1% 100% 
Of the 2108 students 417 (20%) RF are graduates. This excludes 
teachers w i t h an Open U n i v e r s i t y degree or w i t h a 3 year BEd degree. 
Some 134 (6%) RF of the teachers had completed some Open U n i v e r s i t y 
u n i t s but the i n f o r m a t i o n was not s u f f i c i e n t l y d e t a i l e d to draw any 
f u r t h e r conclusions. The number of students who have a 3 year BEd 
degree -is s t i l l small. Graduate status may possibly be an unhelpful 
generic l a b e l , when considering students' performance i n Diploma 
courses (see sec t i o n 8 . 1 1 ( i i ) ) . 
4.7 Students who completed the large sample questionnaire 
(Appendix 1) gave d e t a i l s of t h e i r work i n keeping up to date w i t h 
current developments i n mathematical education. 
Some 44% had attended short i n - s e r v i c e courses, 7% had 
attended longer i n - s e r v i c e courses (e.g. 1 week dura t i o n or 1 term of 
2 hours per week) and 4 teachers ( l e s s than 1%) had attended 
i n - s e r v i c e courses t h a t required secondment o f , say, a term, but 49% 
had attended no i n - s e r v i c e courses r e l a t e d to mathematics. 
S i m i l a r l y 80% were not members of any l o c a l or n a t i o n a l 
mathematics teachers' group or or g a n i s a t i o n , 11% had joined the 
Association of Teachers of Mathematics, 4% were members of the 
Mathematical Association and 2% mentioned various l o c a l groups 
( i n c l u d i n g those t h a t developed from the N u f f i e l d p r o j e c t ) . 
I f t h i s i n f o r m a t i o n i s juxtaposed w i t h the f a c t that 36% of 
teachers found no books t h a t were p a r t i c u l a r l y u s e f u l f o r the course 
(which perhaps they might have bought and continued to use a f t e r the 
end of the course) then a bleak p i c t u r e emerges of the developing 
education of primary mathematics teachers. 
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4.8 Of the 739 teachers whocompleted the LSQ, 683 (92%) were 
f u l l - t i m e teachers, 9 (1%) were not teaching, 12 (2%) were part-time 
teachers, 9 (1%) were supply teachers w i t h a permanent c o n t r a c t , 14 
(2%) were temporary supply teachers, and 12 (2%) teachers gave other 
in f o r m a t i o n or d i d not respond t o the question. 
Diploma Students' Schools 
4.9 Teachers stated (LSQ) the type of school i n ^vS^iich they 
teach: 
Fre quency 
Nursery 4 1%) 
I n f a n t 47 (6%) 
F i r s t 78 (11%) 
Junior 168 (23%) 
I n f a n t + Junior 224 (30%) 
Middle 101 (14%) 
F i r s t + Middle 19 (3%) 
Secondary 60 (8%) 
Special Schools 12 (2%) 
Preparatory Schools 5 (1%) 
Observation/Assessment centres 2 (<1%) 
Permanent supply teachers 2 (<1%) 
College of Further Education 2 (<1%) 
Education l e c t u r e r i n an 
(<1%) I n s t i t u t e of Higher Education 1 
No response 14 (2%) 
T o t a l 739 (100%) 
4.10 The population of teachers answering the LSQ who teach i n 
i n f a n t , j u n i o r , f i r s t , middle, i n f a n t and j u n i o r or f i r s t and middle 
schools was compared w i t h the t o t a l population of teachers i n those 
schools:-
Infant First Junior Middle 
Infant+Junior 
and 
First-tMiddle 
Total 
Diploma Students 
(ISO) 
47 
7% 
78 
12% 
168 
26% 
101 
16% 
243 
38% 
637 
100% 
A l l Teachers 
(S.E.T.pp.29, 31) 
33144 
16% 
22401 
11% 
46371 
22% 
22716 
11% 
83748 
40% 
2089390 
100% 
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A j^'' t e s t was used t o determine whether the Diploma students are a 
repr e s e n t a t i v e sample of teachers from the types of school mentioned, 
The r e s u l t was s i g n i f i c a n t at a <0.1% l e v e l . There are fewer i n f a n t 
school teachers and more middle school teachers i n the sample of 
Diploma students than would be expected i f the sample were selected 
at random. 
4.11 Teachers were asked to st a t e (LSQ) the age groups of 
c h i l d r e n they were c u r r e n t l y teaching (Note: many teachers, 
e s p e c i a l l y those teaching the older c h i l d r e n , taught more than one 
year group):-
Age of c h i l d r e n 
taught 
Number of teachers % of population 
Less than 5 53 7% 
5-6 118 16% 
6-7 136 18% 
7-8 175 24% 
8-9 192 26% 
9-10 234 32% 
10-11 241 33% 
11-12 130 18% 
12-13 91 12% 
13 and over 65 9% 
4.12 The combined evidence of sections 4.9 and 4.10 suggests 
th a t fewer teachers of c h i l d r e n aged 5-7 than would be expected from 
a consideration of the p r o p o r t i o n of teachers i n d i f f e r e n t types of 
school are t a k i n g or have taken Diploma courses. 
4.13 The other speculative hypothesis of section 4.2 suggested 
th a t women teachers may f i n d i t more d i f f i c u l t (perhaps because of 
fami l y and domestic commitments) to f i n d the time f o r the Diploma 
course. 
I f the p r o p o r t i o n of women and men j u n i o r school teachers 
who answered the LSQ i s compared w i t h the pr o p o r t i o n of women and 
men i n the population of a l l j u n i o r school teachers (S.E.T.,p.29) 
then the f o l l o w i n g t a b l e i s obtained:-
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The pagination jumps from 71 t o 7^ but no content i s missi ng. 
Women Men Total 
Diploma students who teach 82 86 168 
i n a j u n i o r school 49% 51% 100% 
A l l j u n i o r school teachers 29971 16399 46371 
65% 35% 100% 
The p r o p o r t i o n of women students i s less than ( s i g n i f i c a n c e <0.1%) 
would be expected i n a random sample of j u n i o r school teachers. 
The p i c t u r e f o r middle schools i s more complex. The 
pr o p o r t i o n of women teachers i n middle schools who are Diploma 
students i s 52%, the p r o p o r t i o n of women teachers i n middle schools 
(deemed primary) i s 64% and the p r o p o r t i o n of women teachers i n 
middle schools (deemed secondary) i s 53%. 
4.14 Teachers were asked (LSQ) t o c l a s s i f y the catchment area of 
t h e i r schools as "inner c i t y " , " r u r a l " or "other urban" as defined i n 
the P.S. (see s e c t i o n 4.1). No response was obtained from 21 
teachers ( 3 % ) . 
Catchment area of school 
Inner C i t y Rural Other Urban Total 
Diploma students 107 213 398 718 
(LSQ) 15% 30% 55% 100% 
% quoted i n P.S. 17% 39% 45% 100% 
4.15 D e t a i l s of the number of c h i l d r e n i n Diploma students' 
schools (LSQ) are given i n Appendix 1. 
I n 34 of the schools v i s i t e d , i t was possible to compare 
the numbers of c h i l d r e n attending i n 1981 and i n 1982. Two schools 
were newly b u i l t and expanding i n numbers and t h e i r numbers of 
c h i l d r e n had increased by the equivalent o f more than two classes 
(assumed t o be 30 c h i l d r e n ) . Twenty-two schools had minor 
f l u c t u a t i o n s i n numbers; an increase or decrease of less than one 
clas s . Some headteachers were fa c i n g problems of organisation of the 
s t a f f and schools t h a t were caused by decreasing numbers of c h i l d r e n 
on the r o l l . 
One school had a decrease equivalent t o more than four 
classes, two schools had a decrease equivalent to between 2 and 3 
classes and seven schools had a decrease equivalent to between 1 and 
2 classes. A few headteachers were c l e a r l y very worried and anxious. 
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4.16 The status of Diploma students' jobs i n school was recorded 
on the r e g i s t r a t i o n form as:-
Status (RF) Frequency 
Scale 1 1023 (49%) 
Scale 2 or above (not Maths) 578 (27%) 
Scale 2 or above (Maths) 226 (11%) 
Deputy head 173 (8%) 
Head 90 (4%) 
Other (e.g. college l e c t u r e r 5 «1%) 
Missing data 13 (1%) 
T o t a l 2108 (100%) 
The t a b l e i n d i c a t e s t h a t approximately 50% of the teachers had scale 
1 status when they s t a r t e d on the Diploma course. 
However the large sample questionnaire gives i n response to 
"When you s t a r t e d the Diploma course what scale of post were you 
on ?".-
Status (LSQ) Frequ ency 
Scale 1 197 (27%) 
Scale 2 339 (46%) 
Scale 3 or above 94 (13%) 
Deputy head 58 (8%) 
Head 36 (5%) 
Missing data 15 (2%) 
T o t a l 739 (100%) 
This t a b l e i n d i c a t e s t h a t less than 30% of the population of teachers 
had i n i t i a l s tatus of scale 1. This i s a s i g n i f i c a n t discrepancy. 
I t i s u n l i k e l y t h a t from a population of approximately 2000 teachers, 
h a l f of whom had scale 1 posts, a random sample of size 739 could be 
chosen w i t h only 27% having scale 1 posts. 
The data has been checked c a r e f u l l y ; i t does represent 
accurately what i s w r i t t e n on the r e g i s t r a t i o n forms and on the 
questionnaire. 
The teachers completed both documents and there seems t o be 
no reason why they should r e p o r t t h e i r status d i f f e r e n t l y . A 
probable explanation of the discrepancy i s t h a t S'ome scale 2 
teachers may have put "Assistant Teacher" or "Teacher" on the 
r e g i s t r a t i o n form which was coded as scale 1. The information from 
the questionnaire has been adopted as being more l i k e l y to be 
r e l i a b l e . 
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4.17 
Scale 1 Scale 2 Scale 3 Deputy Head Total 
or above head teacher 
teacher 
Diploma students 197 339 94 58 36 724 
27% 47% 13% 8% 5% 100% 
Teachers in 
primary + middle 
(deemed secondary 68421 81437 17534 20524 24323 212239 
schools, S.E.T., 32% 38% 8% 10% 11% 100% 
pp.29,31 
D i r e c t comparison between these two sets of f i g u r e s i s 
impossible f o r the proportions of women teachers and of i n f a n t school 
teachers i s s i g n i f i c a n t l y d i f f e r e n t i n the populations of Diploma 
students and of a l l primary teachers. 
4.18 158 (21%) teachers reported t h a t t h e i r status i n school had 
changed since s t a r t i n g the Diploma course and 157 of these gave 
d e t a i l s of the change:-
Change i n Status 
to 
from 
Scale 1 Scale 2 Scale 3 Deputy Head Other 
or above head teacher 
teacher 
Scale 1 52 1 
Scale 2 1 38 22 2 13 
Scale 3 or above 1 8 4 4 
Deputy head 6 1 
Head 4 0 
Approximately 20% of Diploma students are gaining promotion or 
greater recognised r e s p o n s i b i l i t y f o r mathematics i n t h e i r schools. 
Of the Diploma students who appear i n the "other" column, 
the person promoted from deputy headteacher i s now i n charge of the 
i n f a n t department i n a 5-11 school, the four teachers who formerly 
held scale 3 posts now have scale 3 posts f o r mathematics, and 5 of 
the 13 scale 2 teachers now have scale 2 posts of r e s p o n s i b i l i t y f o r 
mathematics. 
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4.19 Diploma students were asked (LSQ) about t h e i r teaching of 
mathematics and the o r g a n i s a t i o n f o r mathematics i n t h e i r schools 
(see Appendix 1.) 
Obviously the o r g a n i s a t i o n f o r mathematics depends on the 
size of the school and the age range of c h i l d r e n i n i t . Nevertheless 
there are some f a i r l y accessible points of comparison w i t h the 
Primary Survey (P.S.) 
78% of teachers (LSQ) reported that t h e i r schools have 
w r i t t e n g u i d e l i n e s or a scheme of work f o r mathematics (P.S.p.40 
quoted 88%). 
62% of teachers (LSQ) reported t h a t t h e i r schools have a 
mathematics s p e c i a l i s t or consultant (P.S.p.39 reported that 31% of 
one form e n t r y schools, 49% of two form entry schools and 65% of 
three form e n t r y or l a r g e r schools had a teacher w i t h special 
r e s p o n s i b i l i t y f o r mathematics). 
38% o f teachers (LSQ) reported t h a t they were the 
mathematics s p e c i a l i s t or consultant f o r t h e i r school 
4.20 I n 1981 teachers and t h e i r headteachers i n the small sample 
were asked t o complete a diagram which gives a p i c t u r e of the 
strengths of various pressures which may bear on the school 
mathematics c u r r i c u l u m (see Appendix 3.) 
Seventy-one diagrams were completed and the median scores 
f o r each of the pressures are entered i n the diagram opposite. Only 
30 responses were entered f o r "Feeder Schools" as many of the schools 
v i s i t e d had f i v e year o l d ( o r younger) c h i l d r e n as p u p i l s . 
4.21 I t was possible t o examine 29 matched p a i r s of diagrams 
i . e . f o r a Diploma student who was a classroom teacher and h i s or her 
headteacher. 
A discrepancy i s defined t o occur when the d i f f e r e n c e 
between the score of the teacher and the headteacher f o r a p a r t i c u l a r 
item i s 2 or g r e a t e r . 
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Number of discrepancies 
( t o t a l possible i s 16) 
Frequency 
0 2 
1 5 
2 5 
3 4 
4 5 
5 4 
6 3 
7 1 
29 
The Diploma student who records 7 discrepancies has a mathematics 
degree and i s doing f i r s t r a t e work i n organising the school 
mathematics and increasing the confidence of her colleagues. Her 
headteacher seems to have delegated the task of the organisation of 
mathematics almost completely. On the f i r s t v i s i t he explained at 
length t h a t he had r e c e n t l y been appointed and consequently i t would 
be a waste of time t a l k i n g t o him. He was not a mathematician and 
the time would be more p r o f i t a b l y spent t a l k i n g to the teacher who 
was the Diploma student. I n any case her philosophy on mathematics 
was the same as h i s ! 
4.22 The diagram on cSO shows the number of discrepancies from 
29 p a i r s of responses f o r each item. 
Headteachers gave greater stress than the teachers to the 
importance of headteachers, the LEA adviser, LEA guidelines and the 
mathematics consultant. Teachers gave greater stress to the influence 
of textbooks or published workcards. 
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CHAPTER 5 
ORGANISATION AND PROVISION FOR DIPLOHA COURSES 
5.1 The environment i n which a Diploma course takes place and 
the o r g a n i s a t i o n needed to provide the course are f a r from being 
i n c i d e n t a l c onsiderations. Indeed good organisation and p r o v i s i o n i s 
a necessary, though not s u f f i c i e n t , c r i t e r i o n f o r a successful 
course. 
Teaching rooms 
5.2 The Diploma course at the twenty centres v i s i t e d was nearly 
always taught i n s p e c i a l i s t mathematics rooms. There was easy access 
to appropriate equipment and ma t e r i a l s f o r primary school 
mathematics. 
Some t u t o r s had used the a v a i l a b l e d i s p l a y space 
i m a g i n a t i v e l y t o show examples of child r e n ' s work, examples of work 
done by teachers on the course, new books or series of books of 
i n t e r e s t and relevance t o teachers of mathematics i n primary schools, 
examples of commercially a v a i l a b l e posters and photographs or 
diagrams and charts p r o v i d i n g challenging s t a r t i n g points f o r 
mathematics. 
At other centres the o p p o r t u n i t i e s were not so w e l l used. 
Day of the week 
5.3 College t u t o r s reported (CQ) i n 1980 and again i n 1981 that 
no Diploma course was taught on a Friday. Thursday seems a s l i g h t l y 
more popular choice than the other remaining weekdays. 
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1980 1981 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
17 (23%) 
17 (23%) 
17 (23%) 
23 (31%) 
0 (0%) 
13 (19%) 
18 (26%) 
16 (23%) 
22 (32%) 
0 (0%) 
Tota l number 
of courses 
reported 
73 courses 
(1 course met on 
2 days per week) 
64 courses 
(5 courses met on 
2 days per week) 
S t a r t i n g time 
5.4 The s t a r t i n g times f o r c u r r e n t l y running courses were 
reported by t u t o r s (CQ) i n 1980 and again i n 1981. 
Frequency of s t a r t i n g times of Diploma courses 
S t a r t i n g time 1980 1981 
9 a.m. - before 10 a.m. 5 (7%) 3 (5%) 
1 p.m. - before 2 p.m. 4 (5%) 2 (3%) 
2 p.m. - before 3 p.m. 7 (10%) 6 (9%) 
3 p.m. - before 4 p.m. 2 (3%) 3 (5%) 
4 p.m. - before 5 p.m. 14 (19%) 12 (19%) 
5 p.m. - before 6 p.m. 21 (29%) 24 (38%) 
6 p.m. - before 7 p.m. 20 (27%) 14 (22%) 
7 p.m. or a f t e r 0 (0%) 0 (0%) 
T o t a l number of 
courses reported 73 (100%) 64 (100%) 
The m a j o r i t y of courses (75% of those c u r r e n t l y running i n 1980 and 
79% of those running i n 1981) take place e n t i r e l y i n the teachers' 
own time. Some allow the teachers s u f f i c i e n t time t o r e t u r n home 
a f t e r school t o have something to eat; other courses s t a r t e a r l i e r 
and consequently f i n i s h e a r l i e r . 
Types of course 
5.5 The r e g u l a t i o n s f o r the Diploma specify that courses should 
have a minimum of 200 hours contact time. Four main types of course 
have been devised:-
Evening course, one evening per week f o r s i x terms w i t h 
occasional whole day speci a l meetings. A t y p i c a l arrangement would 
be t o s t a r t at 4.45p.m., have a 15 minutes coffee break at 6.15p.m., 
and t o f i n i s h a t 8.00p.m. 
82 
Afternoon course, s i m i l a r to an evening course but w i t h 
half-day release from school. 
Day course, r e q u i r i n g day release from school, s t a r t i n g f o r 
example at 9.00a.m., f i n i s h i n g at 4.00p.m., and having a 15 minute 
coffee break and an hour long lunch break. This v a r i a n t i s sometimes 
used by LEAs who wish t o use the course f o r teachers who are, or are 
i n a p o s i t i o n t o be mathematics leaders i n t h e i r schools. 
One term f u l l - t i m e , plus two or three terms of part-time 
evening study. 
The frequencies of the d i f f e r e n t types of course t h a t 
centres have run so f a r ( t h e i n f o r m a t i o n f o r 1981-82 i s incomplete) i s 
shown i n the t a b l e below: 
Frequencies of the d i f f e r e n t types of course 
(Source CQ, AG) 
Type of course Frequency 
Evening course 109 (73%) 
Evening course s t a r t i n g a t 
e.g. 3.15p.m. and so r e q u i r i n g 
teachers t o be released 
e a r l v from school 
3 (2%) 
Afternoon course 20 (13%) 
Day course ( f o r 2 years) 4 (3%) 
Day course ( f o r 1 year) + 2 or 3 
terms p a r t - t i m e evening study 5 (3%) 
One term f u l l - t i m e + f u r t h e r 
n a r t - t i m e evening study 6 (4%) 
One year f u l l - t i m e 2 (1%) 
To t a l 149 (100%) 
Since Diploma courses f i r s t s t a r t e d 73% have taken place 
e n t i r e l y w i t h i n the teachers' own time, 26% p a r t l y i n school time and 
p a r t l y i n the teachers' own time and 1% e n t i r e l y w i t h i n school time 
(although the teachers s t i l l have a l l the assignment work to do i n 
t h e i r own t i m e ) . 
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A d d i t i o n a l day meeting f o r evening courses 
5.6 Evening courses are normally supplemented by one or two 
f u l l day meetings per year. These may take place at a weekend or 
during a school h o l i d a y . They provide a good opportunity to look at 
the use of c a l c u l a t o r s or microcomputers i n school, to spend time 
i n i t i a t i n g the I n v e s t i g a t i o n or the Special Study, to v i s i t a school 
(which has a d i f f e r e n t h a l f - t e r m h o l i d a y ) or t o spend time doing 
mathematics i n a workshop session. 
The advantages of day courses apply; the teachers and 
t u t o r s have more time f o r t u t o r i a l s and they work when they are less 
t i r e d and more relaxed. Some t u t o r s adopt a p o l i c y of having a day 
(or weekend) meeting e a r l y i n the course so t h a t the teachers get t o 
know each other and form a good working r e l a t i o n s h i p . 
Day and half-day release courses 
5.7 A group of teachers attending a day course tal k e d during a 
coffee break about the advantages of that form of the course over an 
evening course. They were f u l l of admiration f o r teachers who 
managed to cope w i t h the work and pressures of the course a f t e r 
school. ( " I don't t h i n k I could manage i t and survive.") 
They thought t h a t i n a day course there was:-
more time f o r l e c t u r e s , discussions and workshops 
more time f o r t u t o r i a l s 
more o p p o r t u n i t y to t a l k t o t u t o r s i n f o r m a l l y 
and more time t o t a l k to the other teachers 
and i t was:-
more relaxed 
more enjoyable 
and more fun. 
From the t u t o r s ' p o i n t of view the students were c e r t a i n l y less t i r e d 
and more much rec e p t i v e t o new ideas and approaches. 
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5.8 Tutors who have the experience of teaching both evening 
courses and courses r e q u i r i n g day or half-day release were asked f o r 
t h e i r comments. 
Not s u r p r i s i n g l y , they are s t r o n g l y appreciative of the 
b e n e f i t s of day and half-day release courses. Their reasons can 
e a s i l y be summarised under the f o l l o w i n g headings:-
( i ) There i s less pressure on the students 
"There i s no doubt i n our minds th a t teachers are fresher 
when they can s t a r t immediately a f t e r lunch than when they 
attend at 6.00p.m. a f t e r a f u l l school day. The e f f e c t on 
the r e s t of the week, too, can be considerable when, a f t e r 
a course ending at 9.15, a teacher has an hour's d r i v e 
home, school the f o l l o w i n g morning and a couple of 
evenings' follow-up work to do i n a d d i t i o n to any school 
work which he must do (plus household chores i n some 
cases!)" 
"Half-day release i s what i t says - release from normal 
teaching time to give t h e i r energies to the course. 
Evening courses are always i n a d d i t i o n to teaching which 
puts added pressure on the student." 
( i i ) Tutors, too, are less t i r e d than i n the evening 
"Again t u t o r s are fresher and relaxed i n the afternoons 
though I'm not sure t h a t the teachers' employers are 
i n t e r e s t e d i n t h a t . " 
( i i i ) T u t o r i a l s are easier t o arrange i n a day or afternoon 
course 
"The chance of a teacher staying f o r t u t o r i a l advice at 
9.15p.m. i s much less than at 5.15p.m. and to say that he 
should t h e r e f o r e a r r i v e e a r l y and seek advice before the 
session i s more e a s i l y said than done." 
( i v ) College resources 
College resources and f a c i l i t i e s may be less good i n the 
evening than during the day; i n p a r t i c u l a r the l i b r a r y may 
w e l l be closed at the time when the evening course ends. 
(v ) Recognition of the value of the course by the 
school and the LEA 
Day or h a l f day release i n d i c a t e s t h a t the LEA recognises 
and can help the school to r e a l i s e the value of the course. 
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"Half-day release i s an i n d i c a t i o n t h a t e i t h e r the school 
or the LEA or both are g i v i n g overt support and r e c o g n i t i o n 
to the course and t h i s i s valuable t o the student." 
"The schools perforce noted the attendance of students so 
the e f f e c t on the school was more marked and consequently 
the course was more i n f l u e n t i a l on the work of the school." 
A t u t o r summarised the argument:-
"There i s no doubt t h a t although afternoon release i s 
c o s t l y the b e n e f i t to the teachers i s considerable and 
since they are more receptive to new ideas and the b e t t e r 
able t o cope w i t h the course, the a u t h o r i t y must gain, too, 
i n the end. On a purely s e l f i s h note the a u t h o r i t y must 
r e a l i s e t h a t f o r every hour t h a t they 'give' to the 
teachers, the teachers give at l e a s t one, and on average I 
would t h i n k two, of t h e i r own." 
5.9 A l l headteachers of teachers i n the small sample who 
attended day release of half-day release courses were asked i f there 
had been any problems i n connection w i t h the p r o v i s i o n of supply 
cover. Apart from one school i n which no supply cover was provided 
(the teacher's class was e i t h e r taken by the headmaster or s p l i t up 
between two other c l a s s e s ) , they a l l reported that the q u a l i t y of the 
teacher appointed as a supply teacher had been good and that the 
c h i l d r e n had not s u f f e r e d as a r e s u l t . 
5.10 There have been i s o l a t e d d i f f i c u l t i e s associated w i t h the 
arrangements i n schools so t h a t a teacher can be a member of a 
Diploma course r e q u i r i n g release from school. 
(a) One LEA provided supply cover f o r the f i r s t year of an 
afternoon course and then, presumably f o r f i n a n c i a l reasons, reversed 
the d e c i s i o n and withdrew i t f o r the second year of the course 
(reported by the t u t o r s and students at a centre v i s i t e d ) . 
(b) A teacher who has a scale 1 post i n a 5-11 school 
reported on the e f f e c t i v e n e s s of the supply cover i n her school:-
"Half day release from school put a s t r a i n on me as I 
had t o leave prepared work f o r the c h i l d r e n t o 
undertake. Then, I was presented w i t h i t s marking the 
f o l l o w i n g day!" 
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( c ) The d i f f i c u l t i e s of making arrangements i n school f o r a 
course t h a t s t a r t s at 3.00p.m. are reported by a woman teacher who 
has a scale 1 post i n a small 5-11 school (LSQ):-
" I would have p r e f e r r e d the course t o take place 
completely i n our own time. We only missed one hour of 
school, but i t r e l i e d on good w i l l of colleagues which 
i s very d i f f i c u l t i f other s t a f f were absent. I t w i l l be 
even more d i f f i c u l t i n the f u t u r e w i t h cuts i n s t a f f i n g 
i n school." 
S t a r t i n g times of and journeys t o courses 
5.11 The s t a r t i n g times of courses ( s e c t i o n 5.4) in d i c a t e that 
students are o f t e n t r a v e l l i n g t o courses at times when the t r a f f i c i s 
l i k e l y to be dense. 
A m a j o r i t y (90% LSQ) normally make the journey by car and 
t h e i r t r a v e l l i n g times are:-
Time Freq^uency 
Less than 10 mins. 75 (10%) 
10 mins. t o less than 20 mins. 177 (24%) 
20 mins. t o less than 40 mins. 322 (44%) 
40 mins. t o less than 80 mins. 137 (19%) 
80 mins. or more 21 (3%) 
No response 7 (1%) 
The commitment of the teachers needs u n d e r l i n i n g ; 44% make a journey 
of approximately h a l f an hour and 21% are prepared to t r a v e l f o r 
approximately an hour t o attend courses. 
Arrangements at home 
5.12 Over a t h i r d o f the students (170, 38%, LSQ) reported t h a t 
they had to make speci a l arrangements at home as a r e s u l t of doing 
the Diploma course. 
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Teachers Special arrangements at home 
c l a s s i f y i n g Total 
themselves as YES NO 
Mr. 86 199 285 
30% 70% 100% 
Mrs. 179 192 371 
48% 52% 100% 
Miss 5 57 62 
8% 92% 100% 
T o t a l 270 448 718 
38% 62% 100% 
When teachers were asked f o r f u r t h e r d e t a i l s of the arrangements, 13% 
mentioned t h e i r spouse alone, 31% mentioned c h i l d r e n alone, 34% 
mentioned both spouse and c h i l d r e n and 22% gave other reasons. 
Some of the r e c u r r i n g themes i n the responses were: 
( i ) t h a t husbands and wives cover f o r each other w i t h 
t r a n s p o r t , care of c h i l d r e n , meals, housework etc. 
( i i ) t h a t evening meal arrangements on the day of the course are 
modified, 
( i i i ) t h a t e i t h e r paid b a b y s i t t e r s or f r i e n d s , neighbours or 
r e l a t i v e s look a f t e r young c h i l d r e n , 
( i v ) t h a t arrangements f o r doing assignment work at home (a 
quiet room and a quie t time) are made, 
(v) t h a t other members of the fam i l y organise the feeding and 
exercise of animals (e.g. "My husband now has to take the 
dog f o r a walk. The exercise w i l l do him good.") 
5.13 Students were given the oppor t u n i t y at the end of the LSQ 
to make any f u r t h e r comment about the course. 12% spontaneously made 
comments t o the e f f e c t t h a t the workload of the diploma course i s 
s u b s t a n t i a l on top of school, home and family commitments. 
A married woman teacher, aged 2^-29, having no c h i l d r e n , 
who has a scale 2 post i n a 5-11 school and who gained a d i s t i n c t i o n 
on the Diploma course, commented:-
"The biggest problem I found was f i n d i n g time to complete 
a l l o f the work on time, teach f u l l - t i m e and run a home. I 
was c o n t i n u a l l y t o r n between neglecting my home, spending 
less time on lesson preparations or not doing a l l of the 
homework t h a t I f e l t I needed f o r the course. 
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The day on which the course was held was also very 
exhausting. A f t e r teaching a l l day, I then had t o leave 
school by 3.45 to reach the centre i n time f o r the course, 
spend 3 h r s . w i t h a short break studying and then get home 
again. There was not time f o r me t o get food between 
leaving school and s t a r t i n g the course, so I had to go 
without u n t i l 8.30p.m. or 9.00p.m. 
Ei t h e r a less demanding course or some release arrangements 
from work would have helped on a course of t h i s length. 
Coping f o r 2 years i s more d i f f i c u l t than j u s t f o r a few 
weeks." 
5.14 Teachers i n the small sample t a l k e d about the pressure 
associated w i t h the course. Eleven of them estimated the time 
required f o r study and background reading i n a d d i t i o n to attending 
the course at the centre. Generally i t amounted to the equivalent of 
an evening per week, or h a l f a day per week ("most Sunday afternoons 
i n f r o n t o f the f i r e w i t h a load of books and paper and the a i r t h i c k 
w i t h e x p l e t i v e s " - a second year s t u d e n t ) , w i t h a d d i t i o n a l work i n 
the school h o l i d a y . One teacher reported t h a t she thought there was 
"as much work as an Open U n i v e r s i t y degree". 
A f u r t h e r 17 teachers gave d e t a i l s of the d i f f i c u l t i e s they 
experienced, e.g. 
(a) " I take the boy t o f l u t e and cook the tea so that when I've 
c o l l e c t e d him from f l u t e we can eat s t r a i g h t away. Then I 
j u s t have time to do a packed lunch f o r tomorrow f o r 
everybody and p a r t l y wash up because my husband has not 
eaten y e t . Then he gets home and eats and then takes the 
boys to swimming. I get home at quarter to t e n - i s h , by 
which time they are i n bed. So i t ' s a p r e t t y t i g h t 
schedule." 
(b) "A neighbour looks a f t e r the c h i l d r e n f o r h a l f an hour 
u n t i l my husband comes home from work and he gets tea." 
( c ) "I'm i n my second year, I'm f i n i s h i n g my next to l a s t piece 
of work at the moment. My wife's pregnant and the baby's 
due w i t h i n the next few days and I'm spending every waking 
minute working on t h i s piece of work. By the time I've 
packed the kids o f f to bed i t ' s 9 o'clock, and then I'm up 
t i l l 12 o'clock ploughing through t h i s l a s t piece of work. 
You have t o be r e a l l y sold on i t and get s u f f i c i e n t 
enthusiasm from somewhere." 
(d) "Don't get h e a v i l y committed w i t h anything else other than 
the Maths Diploma, because I play badminton, squash and 
hockey and I had t o drop most of the sport. Don't t r y 
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coming t o the centre by bus because i t w i l l take you an 
hour and a h a l f a f t e r teaching a l l day. Watch the 
pressures on you. 
I don't have c h i l d r e n and my husband i s very good at 
looking a f t e r himself. He w i l l cook." 
There were nine teachers f o r whom the pressure of work and lack of 
time d i d not seem to be too great. Of these, one attended a one year 
f u l l - t i m e course, two attended day courses, two attended afternoon 
courses, one was a p a r t - t i m e teacher and three were single teachers 
who d i d not seem to have s u b s t a n t i a l commitments, e.g. 
(e) " I don't f i n d any p a r t i c u l a r d i f f i c u l t y . I t h i n k the day 
release helps an awful l o t . I f I was doing i t i n the 
evenings, i t would be tough because you are t i r e d at the 
end of a day; you have your preparation and marking to do 
as w e l l . 
The only t h i n g about day release i s t h a t i t puts pressure. 
on other days of the week. You have got that much more to 
put i n t o the four days even though there i s a supply. You 
have not got t h a t day t o do any of the organisation things 
you would otherwise do. 
The arrangements w i t h the supply teacher are working very 
w e l l . I've been lucky knowing the teacher before." 
( f ) "There i s one teacher on the course who does not teach at 
a l l and the r e s t teach f u l l - t i m e and they are having a 
s t r u g g l e . I t ' s those teachers who haven't handed i n t h e i r 
i n v e s t i g a t i o n s and are behind w i t h t h e i r essays. I t i s a 
s t r u g g l e and some have said i f they had known how much work 
i t was going t o be they would not have done i t . 
I've been very f o r t u n a t e though i n being part- t i m e . I've 
had p l e n t y of time t o do the work but I t h i n k you j u s t have 
got t o keep up t o date. You have got to put time aside. 
Once you f a l l behind, you are l o s t . " 
One teacher considered t h a t teaching was much more than a 9-4 j o b ; 
another was q u i t e happy t o spend h i s spare time t h i n k i n g about 
mathematics teaching ( " I t continues to be a hobby w i t h me ") Another 
teacher was prepared f o r a large amount of work ("We had a meeting 
before the course s t a r t e d , so I knew what I was l e t t i n g myself i n 
f o r . " ) and yet another thought t h a t i f the course was going to be 
worthwhile then "you have got t o be prepared to put y o u r s e l f out." 
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A d v e r t i s i n g of courses by the centres 
5.15 Centres normally advertise courses by sending a c i r c u l a r to 
l o c a l schools and teachers' centres, mentioning d e t a i l s of the 
course i n the LEA c i r c u l a r s , by word of mouth from the mathematics 
adviser or from teachers who had p r e v i o u s l y attended the course or, 
most commonly, by several of these means. Only about 30% (CQ) of 
centres a d v e r t i s e the course i n the l o c a l press. 
One teacher (CV) pointed out t h a t she had had d i f f i c u l t y i n 
f i n d i n g i n f o r m a t i o n about the course; she taught i n an independent 
school. 
Selection of students 
5.16 Tutors were asked (CQ) how they checked prospective 
students' s u i t a b i l i t y f o r the course. There were 421 responses, 3 
centres (7%) d i d not f e e l a check was necessary; the remainder used 
one or more of the f o l l o w i n g means:- 31 (76% of the t o t a l ) held 
i n t e r v i e w s , 14 (34%) held a p r e l i m i n a r y meeting f o r a l l t h e i r 
would-be students and 6 (15%) used other means (e.g. asking f o r a 
r e f e r e n c e ) . 
The 31 centres who interviewed prospective students gave 
in f o r m a t i o n about i n t e r v i e w e r s . At 7 centres (23%) one t u t o r ( o f t e n 
the course l e a d e r ) , at 19 centres (61%) two (or sometimes three) of 
the t u t o r s , a t one centre (3%) t u t o r s and the college d i r e c t o r of 
i n - s e r v i c e education and at 4 centres (13%) t u t o r s and the 
mathematics adviser conducted the i n t e r v i e w s . 
Obviously when the course involves day or half-day release 
from school, the Diploma course becomes much more expensive f o r the 
l o c a l a u t h o r i t y and so a mathematics adviser may be i n t e r e s t e d i n the 
s e l e c t i o n process to ensure t h a t the needs of the schools as w e l l as 
the needs and backgrounds of the i n d i v i d u a l teachers are considered. 
One centre l e f t the s e l e c t i o n of students f o r the f i r s t 
run of an afternoon course t o the l o c a l adviser. Of the 17 students 
selected, 6 withdrew and 4 others have not completed the course. 
Se l e c t i o n f o r subsequent courses i s being l e f t to the t u t o r s . 
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I n f o r m a t i o n about the number of prospective students 
dropping out at the p r e l i m i n a r y s e l e c t i o n stage was given by 27 
centres. 
No. of teachers 
deciding not t o 
take the course 
Frequency 
0 
I - 5 
6-10 
I I - 20 
more than 20 
10 37% 
11 (41%) 
3 (11%) 
2 (7%) 
1 (4%) 
(one of these courses 
( i s whole day release 
Course fees 
5.17 The Mathematical Association charges students a fee ( i n 
1981 £30 + VAT) f o r the Diploma course. I n a d d i t i o n the centre 
charges an annual fee (median fee i s between £30 and £40) and the 
student w i l l have t o finance h i s t r a v e l l i n g t o and from the centre 
and buy books f o r the course. 
F i n a n c i a l support f o r students 
5.18 The Diploma course i s included i n those i n - s e r v i c e courses 
which are e i t h e r f u l l - t i m e and l a s t f o r more than four weeks or are 
par t - t i m e and l a s t f o r at l e a s t s i x t y hours. I n r e c o g n i t i o n of t h i s , 
and because the courses are u s u a l l y provided at establishments of 
f u r t h e r education, most i f not a l l the e x i s t i n g courses are l i s t e d i n 
the DES handbook 'Long Courses f o r Teachers'. Under a d m i n i s t r a t i v e 
and f i n a n c i a l arrangements i n f o r c e ^ i n 1981, a p r o p o r t i o n of the 
1 In-Service Courses f o r Teachers: F i n a n c i a l and A d m i n i s t r a t i v e 
Arrangements, DES A d m i n i s t r a t i v e Memorandum 26/70. 
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s a l a r y of a teacher a t t e n d i n g such a l i s t e d course f u l l - t i m e and the 
whole of the t u i t i o n fees and t r a v e l l i n g expenses incurred through 
attending a l i s t e d course f u l l - t i m e or p a r t - t i m e , are recoverable by 
the teacher's employing a u t h o r i t y from the "pool" - provided of 
course, t h a t the teacher i s a serving teacher. 
5.19 Local a u t h o r i t y advisers were asked (AQ) how much f i n a n c i a l 
support students receive from the LEA towards the course. 
F i n a n c i a l support given to students by the 
LEA as reported by advisers 
A l l Some None Number of 
Advisers r e p l y i n g 
Mathematical 33 22 15 70 
Association fee 47% 31% 21% 100% 
C o l l e g e / I n s t i t u t e / 38 22 12 72 
Polytechnic fee 53% 31% 17% 100% 
T r a v e l l i n g expenses* 30 36 10 76 
39% 47% 13% 100% 
R e s i d e n t i a l weekends 1 1 
Supply cover 2 2 
(*Since most teachers t r a v e l t o the centre by car, public 
t r a n s p o r t r ates f o r t r a v e l l i n g expenses were c l a s s i f i e d as 
some' " — " . ) 
Of the 87 advisers r e p l y i n g , 60 thought the p r o v i s i o n was not l i k e l y 
to change i n the near f u t u r e , 4 thought i t would become worse, 2 
thought t h a t i t would improve, 8 reported the p o s i t i o n unclear and 13 
made no response. 
An adviser i n a large c i t y reported t h a t the p r o v i s i o n f o r 
students r e c e i v i n g t r a v e l l i n g expenses was "not applicable since the 
centre l i e s j u s t over the (LEA) border". 
5.20 Students were asked about the l e v e l of LEA f i n a n c i a l 
support (LSQ). 
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F i n a n c i a l support given t o students by the 
LEA as reported by students (LSQ) 
A l l Some None Total r e p l y i n g 
Mathematical 445 94 159 698 
Association fee 64% 14% 23% 100% 
C o l i e g e / I n s t i t u t e / 428 112 147 687 
Polytechnic fee 62% 16% 21% 100% 
T r a v e l l i n g expenses* 309 201 183 693 
45% 29% 26% 100% 
R e s i d e n t i a l weekends 8 12 660 680 
i% n 97% 100% 
(*Other expenses included fees f o r r e s i d e n t i a l weekends, and 
allowances towards meals on a day course). 
Note There i s bound t o be some discrepancy between t h i s t a b l e and the 
one quoted i n sec t i o n 5.18 since not a l l LEAs have equal numbers 
of teachers a t t e n d i n g Diploma courses. 
75% of students thought the f i n a n c i a l p r o v i s i o n adequate, 
17% thought i t inadequate. ( 8 % d i d not r e p l y ) . 
D i f f i c u l t i e s can occur where:-
(a) a supply teacher r a t h e r than a f u l l - t i m n e teacher takes the 
course. 
(b) a student chooses (say f o r convenience t o minimise the 
journey home a f t e r the course) t o take the Diploma course 
at a centre outside the LEA i n which they are employed i n 
preference t o a centre w i t h i n the LEA; 
(c) the students pay the fees i n October and the LEA does not 
reimburse them u n t i l the f o l l o w i n g J u l y . 
The commitment of many students i s in d i c a t e d when they say that they 
are s a t i s f i e d w i t h other than f u l l repayment of expenses. Teachers 
go on the courses v o l u n t a r i l y but one wonders i n what other jobs 
people make a f i n a n c i a l c o n t r i b u t i o n t o t h e i r i n - s e r v i c e t r a i n i n g . 
LEA involvement i n courses 
5.21 Both t u t o r s (CQ) and mathematics advisers (AQ) were asked 
about involvement i n Diploma courses. 
Advisers do valuable work i n gen e r a l l y making teachers 
aware of courses and encouraging s u i t a b l e teachers to attend and most 
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"The successful teachers are being asked to help w i t h the 
LEA'S more general i n - s e r v i c e programme. The maths 
advisers are attempting t o monitor the work of the teachers 
i n i t s e f f e c t s on schools. With 180 middle schools t h i s i s 
an enormous task." 
Outposts 
5.22 Of the twenty courses t h a t were v i s i t e d , three had current 
courses t h a t were taught at outposts, one had previous experience of 
teaching the course at an outpost, two taught the course on d i f f e r e n t 
s i t e s and one taught the course only at a teachers' centre. I t i s 
important t h a t the p r o v i s i o n of resources f o r and the organisation of 
such courses should be comparable w i t h t h a t provided at centres which 
are established teacher t r a i n i n g establishments. 
I n p r a c t i c e there may be d i f f i c u l t i e s w i t h : -
( i ) ensuring comparable l i b r a r y f a c i l i t i e s ; 
( i i ) p r o v i d i n g s u f f i c i e n t mathematical apparatus f o r the group 
of teachers t o use; 
( i i i ) payment of t u t o r s ' t r a v e l l i n g expenses and t r a v e l l i n g time; 
( i v ) having more than one t u t o r to take a three hour session 
(v) o r ganising t u t o r i a l time. 
Tutors at two centres i n r u r a l areas talked about how they attempt to 
deal w i t h these d i f f i c u l t i e s . 
( i ) L i b r a r y f a c i l i t i e s . One outpost had been stocked w i t h 
books from the l i b r a r y o f a College of Education t h a t had been 
closed, and the LEA provided funds f o r up-to-date series of textbooks 
and other m a t e r i a l s . At another the LEA had provided books of a more 
p r a c t i c a l nature s p e c i f i c a l l y f o r the course (which could remain at 
the teachers' centre a f t e r the course was complete) and the college 
provided the background education and mathematics books. 
( i i ) Mathematical apparatus. Although the teachers' centres 
t h a t were v i s i t e d were w e l l equipped (overhead p r o j e c t o r s and other 
common aud i o - v i s u a l aids were a v a i l a b l e ) , q u a n t i t y and v a r i e t y of 
m a t e r i a l s f o r mathematics v a r i e d . Tutors reported t h a t they took "a 
b o o t f u l i n the car" when necessary and t h a t " i f there i s anything you 
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need there i s someone at hand down there and they are very h e l p f u l 
and f r i e n d l y . " 
( i i i ) T r a v e l l i n g . Tutors i n general reported t r a v e l l i n g times of 
around an hour t o outposts and adequate t r a v e l l i n g expenses, but at 
only one centre (CQ) was there an agreement t h a t the t r a v e l l i n g time 
of t u t o r s be p a r t i a l l y included i n t h e i r timetabled teaching load. 
( i v ) Number of t u t o r s t a k i n g a 3-hour session. At one centre 
two t u t o r s t r a v e l l e d independently t o the nearer outpost and each 
taught h a l f the session; they t r a v e l l e d together t o a more d i s t a n t 
outpost and again shared the teaching. At another centre the t u t o r 
reported "With a course at the college we would s p l i t the evening. 
That seems t o me, from the poi n t of view of teaching the course, the 
best arrangement. At (the outpost) one of us was teaching the whole 
time and t h a t , w i t h seeing t o students f o r t u t o r i a l work and a l l the 
t r a v e l l i n g on top, i s a p o s i t i v e disadvantage. That happened i n the 
second p a r t of l a s t term when we taught from 2p.m. t o 5p.m. For the 
f i r s t p a r t of l a s t term the sessions were from 2p.m. t o 7p.m. and 
then we d i d have t o s p l i t them." 
(v) Organisation of t u t o r i a l s . Generally t u t o r i a l s are 
organised before or a f t e r the session or during the coffee break. A 
t u t o r and a moderator (from d i f f e r e n t centres) described the 
d i f f i c u l t i e s : -
" I t h i n k you need to r e a l i s e t h a t i t i s a r u r a l area. I t 
i s not j u s t the s t a f f who t r a v e l a long way t o courses; i t 
i s the students too. You j u s t have to do t u t o r i a l s w i t h i n 
sessions. I t means tha t the students have to f i t i n the 
t u t o r i a l time as best as po s s i b l e . " 
The l o c a t i o n of the courses seems to pose no p a r t i c u l a r 
problem, though obviously t h a t a t (the most d i s t a n t 
out-post) imposes more s t r a i n on the teaching s t a f f . Only 
i n the matter of t u t o r i a l contact does there seem to 
be a problem, f o r even i f the s t a f f could a r r i v e e a r l y or 
leave l a t e , i t appeared th a t the students d i d not f i n d i t 
easy t o extend the three hour d u r a t i o n of t h e i r 
attendance." 
Day meetings and weekend meetings t h a t are held at the centre are 
e s p e c i a l l y valuable t o complement the p r o v i s i o n f o r Diploma courses 
since they give another o p p o r t u n i t y f o r t u t o r i a l s or seeking books or 
meeting f e l l o w students. 
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5.23 Tutors reported t h a t members of the Diploma Board had taken 
great care t o examine the a v a i l a b i i t y o f resources at outposts i n 
t h e i r v i s i t s to consider the l i c e n s i n g of courses. 
Nevertheless i n view of the Cockcroft Committee's 
recommendation t h a t energetic e f f o r t s should be made to explore 
ways i n which diploma courses can be made a v a i l a b l e i n areas which 
are remote from t r a i n i n g i n s t i t u t i o n s " , there may be d i f f i c u l t 
instances where the need f o r the course i n the l o c a l i t y has to be 
balanced against the standard of p r o v i s i o n t h a t can be made. 
Monitoring of resources f o r Diploma courses 
5.24 I t i s important t h a t Diploma Board members continue to 
monitor the p r o v i s i o n of resources f o r t h e i r l o c a l courses. Closing 
a l i b r a r y or snack bar h a l f an hour e r l i e r may be an e f f e c t i v e way of 
saving money but i t can reduce the effecti v e n e s s of an evening 
Diploma course. 
Pressures on t u t o r 
5.25 Tutors at many centres were s e t t i n g up and organising 
Diploma courses against an u n s e t t l e d background of cutbacks i n 
i n i t i a l t r a i n i n g courses f o r teachers or of mergers of colleges i n t o 
large i n s t i t u t i o n s . 
One t u t o r has described how a reorganisation a f f e c t s the 
progress of a Diploma course. He defines three stages:-
"Stage 1 
The p r e l i m i n a r y discussion, rumour, v i s i t a t i o n stage where 
there i s nothing p o s i t i v e (about reorganisation) stated but 
views are sounded and i t i s cle a r t h a t something i s i n the 
wind. 
This stage can be ps y c h o l o g i c a l l y d r a i n i n g both on t u t o r 
and student r a i s i n g doubts i n both about f u t u r e c o n t i n u i t y 
and resources, though p h y s i c a l l y both must continue as 
normal. I n e v i t a b l y i t a f f e c t s recruitment i n the doubtfu l 
area. 
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stage 2 
The decision and t r a n s i t i o n stage when courses have to run 
out i n one i n s t i t u t i o n and be reestablished i n another. 
This i n e v i t a b l y stretches resources f o r they must be 
maintained i n the one i n fai r n e s s t o e x i s t i n g students and 
at the same time reorganised or b u i l t up i n the other. 
D i s t r i b u t i o n of a v a i l a b l e finance can cause problems, a l l 
the time ensuring the c o n t i n u i t y of coures s t r u c t u r e during 
t r a n s f e r o f a d m i n i s t r a t i v e authorttj^. 
This stage i s p h y s i c a l l y very demanding on t u t o r s who must 
maintain standards i n both new and ol d i n s t i t u t i o n s while 
coping w i t h changing a d m i n i s t r a t i v e methods along w i t h the 
ext r a a d m i n i s t r a t i o n involved i n the t r a n s f e r . I t must be 
said t h a t everyone concerned endeavours to ease t h i s task 
but i t i s nevertheless there. 
Stage 3 
Consolidation of the new stage. At lea s t the future should 
be c l e a r , but b u i l d i n g a t r a d i t i o n f o r a p a r t i c u l a r course 
i s never easy i f i t d i d not e x i s t before. Again t h i s i s 
p h y s i c a l l y demanding but i f the f u t u r e i s ensured i t can be 
rewarding." 
He comments "However i n the present unsettled climate one 
could e a s i l y f i n d oneself back i n Stage 1 before Stage 3 begins." He 
has done so twice. 
He recommends "When decisions (about reorganisation) are 
made they should be made w i t h determination f o r a workable f u t u r e and 
not f o r temporary a l l e v i a t i o n of a p a r t i c u l a r problem." 
The f u t u r e of Diploma courses 
5.26 There are f i v e centres who have run Diploma courses who by 
1982 have ceased t o do so. Two centres have closed, one has 
i n s u f f i c i e n t s u i t a b l e s t a f f remaining, one has merged w i t h a 
u n i v e r s i t y and now o f f e r s an i n - s e r v i c e BEd i n the area of 
mathematics and science f o r teachers i n primary and middle schools, 
and one has given no i n f o r m a t i o n . 
Tutors have reported d i f f i c u l t i e s w i t h operating the 
Diploma at two centres:-
(a) (an independent c o l l e g e ) 
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"The college i s under great pressure t o increase i t s 
s t a f f - s t u d e n t r a t i o . However under present regulations 
In-Service work i s given such low r a t i o s i n the n a t i o n a l 
guidelines t h a t we have t o s e r i o u s l y consider our p o s i t i o n 
- e s p e c i a l l y as one member of s t a f f i s t o r e t i r e . " 
(b) (a po l y t e c h n i c ) 
" B r i e f l y , the decision not to s t a r t the Diploma course t h i s 
September (1981) was taken because of the S t a f f shortage i n 
Mathematical Education. 
Although we could possibly have run the course f o r 1981/82, 
our s t a f f i n g p o s i t i o n f o r 1982/83, when our new CNAA BEd 
enters i t s t h i r d year and the r e f o r e puts increasing s t r a i n 
on our Maths Ed. s t a f f i n g , i s such th a t our commitments are 
f a r i n excess of the 3 i s t a f f teaching time which we have 
a v a i l a b l e , despite the f a c t t h a t we have already stopped 
a l l of the short i n - s e r v i c e courses i n Maths Ed. which we 
have run i n the past few years. 
The i n - s e r v i c e BEd was i t s e l f a casualty l a s t January. We 
ran a 3rd year Maths Ed. opt i o n f o r t h i s degree i n 1980, 
but were unable t o f i n d time i n 1981. That degree w i l l 
s urvive w i t h o u t us, but other courses would collapse i f the 
Maths Ed. element were withdrawn. Thus, i t i s not a 
question of h i g h e r - l e v e l work, but of choosing p r i o r i t i e s 
according t o other c r i t e r i a - mainly s u r v i v a l . " 
I n the summer of 1982 many t u t o r s reported at the regional meetings 
t h a t they were concerned about the f u t u r e of the Diploma course.They 
f e l t t h a t the funding arrangements published e a r l y i n 1982 would mean 
t h a t , making assumptions of 
( i ) a s t a f f student r a t i o of 10.9 f u l l time equivalent 
students, 
and ( i i ) a n o t i o n a l teaching load of 15 hours per week. 
a Diploma course would need a minimum of approximately twenty 
students t o be economic i n i t s own r i g h t . I f the teaching group f o r 
the Diploma course were less than the required minimum then i t would 
have t o be o f f s e t by l a r g e r teaching groups i n other courses. The 
Diploma Board has i n s i s t e d f o r educational reasons th a t twenty 
students i s a maximum f o r a Diploma course. 
I n many i n s t i t u t i o n s there may be a c o n f l i c t between 
educational and economic p r i o r i t i e s . 
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Many t u t o r s fear t h a t i r r e v e r s i b l e and i r r e p a r a b l e damage 
mnay be done but i t w i l l take some time f o r the p o s i t i o n to become 
c l e a r . 
The development of Diploma courses from 1982/1986 i s 
described i n paragraph 1.46. 
The work of Diploma Board members 
5.27 Members of the Diploma Board were asked t o keep a log of 
t h e i r work (which i s v o l u n t a r y and unpaid) f o r one calendar year from 
16th March 1981. 
Normally a Board member w i l l : -
( i ) have a sp e c i a l r e s p o n s i b i l i t y f o r centres i n his or her 
l o c a l i t y ( maintaining a good contact w i t h the t u t o r s , 
moderators and students) and w i l l v i s i t centres w i t h 
another Board member f o r the purpose of l i c e n s i n g or 
r e - l i c e n s i n g (denoted by V i s i t s i n the table below); 
( i i ) attend Board meetings, r e g i o n a l meetings of t u t o r s and 
moderators and the annual moderators' meeting (denoted by 
Meetings i n the t a b l e ) ; 
( i i i ) deal w i t h correspondence and other a d m i n i s t r a t i o n (denoted 
by A d d i t i o n a l Work). 
The t a b l e denotes the time spent by Board members. I n 
t o t a l the Diploma Board spent i n excess of 1700 hours and t r a v e l l e d 
i n excess of 18000 miles i n running the Diploma during the year. 
101 
Time spent by 12 out of the 14 current 
Diploma Board members i n 1981-82 
( t o the nearest hour) 
Visits Meetings Correspon-
dence etc. 
Additional 
Work 
34 104 16 40 Chairman 
23 126 29 118 Secretary 
20 66 11 11 Treasurer 
70 92 18 17 Moderators' Secretary 
36 68 23 — (see case study below) 
27 87 1 10 Checking registration 
forms 
56 88 34 — 
38 92 18 — 
55 46 33 — 
29 45 15 — 
12 31 2 — 
19 50 25 — 
5.28 I n order t o see the d e t a i l s of the nature, t i m i n g and 
or g a n i s a t i o n of the work, the log of a Board member without 
a d d i t i o n a l r e s p o n s i b i l i t i e s i s quoted i n f u l l : -
(See t a b l e on f o l l o w i n g page) 
5.29 One member of the Board, a teacher i n a middle school, has 
i n 1982 s t a r t e d t o experience problems. He wrote to the Chairman of 
the Diploma Board:-
"At the l a s t Board meeting I gave warning t h a t the time 
might come when our LEA would withdraw permission f o r a 
supply teacher to be c a l l e d i n when I am away from school 
on Board business. With the e n t i r e country facing sterner 
and st e r n e r f i n a n c i a l pressures we have now been informed 
t h a t t h i s s i t u a t i o n has indeed a r i s e n . 
I n a school w i t h 15 or so s t a f f I could not contemplate 
making my colleagues responsible f o r covering my absences 
which are around 6-8 f u l l days a year f o r Board meetings, 
r e g i o n a l meetings e t c . ( I t r y to arrange v i s i t a t i o n s e t c . 
on occasions when I am not due t o teach, but t h i s i s n ' t 
always p o s s i b l e , so the other s t a f f do already have to 
cover a proportion of my time o f f . ) There i s the immediate 
consequence t h a t I am u n l i k e l y t o be able t o attend both 
the Board meeting and the moderators' meeting next month 
and also I w i l l not be able to take on the v i s i t a t i o n . " 
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since then h i s LEA have agreed f o r the next year, at l e a s t , to be 
supportive of h i s work f o r the Diploma Board. 
5.30 The Diploma Board were asked (BQ) how the work-load of 
Diploma Board members could be reduced. Some of t h e i r r e p l i e s are 
quoted :-
"The haggard faces of Diploma Board members derive not from 
t h e i r Diploma Board work but from other areas of t h e i r 
l i v e s . Therefore we should f i n d members who are warmly 
recommended but who are not already 'eminent', 'well known' 
and c a r r y i n g heavy r e s p o n s i b i l i t y elsewhere. Such people 
w i l l be r a r e r and r a r e r as cuts i n fit^fc^r education proceed. 
The Board i t s e l f i s happy and w e l l oi-ganised - i t i s nice 
to be dealing w i t h work which i s so s p e c i f i c and so 
worthwhile." 
"Typing my own l e t t e r s / r e p o r t s takes ages and g e t t i n g i t 
done i n school i s not always easy - i t ' s o f t e n more tr o u b l e 
than i t i s worth. (Must not be a problem f o r some Board 
members.) 
Being i n a r u r a l area, distances t o colleges are long - so 
v i s i t s t o courses i n the evening are very t i r i n g (200+ mile 
d r i v e s ! ) . As a r e s u l t I have not f e l t able t o do more 
than one v i s i t t o each set of students i n my colleges (most 
colleges are running 2 concurrent courses) as w e l l as 
o f f i c i a l v i s i t a t i o n s e t c . 
Time o f f school - my colleagues cover, but i t i s extra to 
leave work and then mark i t - even though I manipulate i t 
so t h a t I only have to mark 50% or less o f what I leave. 
Board members closer to colleges - O.K. - la r g e r Board, 
more expensive Board meetings, cheaper college v i s i t s -
more people on Board hence more d i f f u s e ideas, people known 
less w e l l - but more people involved - has something t o 
recommend i t . We need more teachers not fewer." 
" w i t h a v o l u n t a r y o r g a n i s a t i o n i t w i l l have to be run 
i n t h i s way w i t h t i g h t business meetings but other things 
being done as and when members can f i t them i n . " 
"Not easy t o see a s o l u t i o n unless we switch t o an 
examination set n a t i o n a l l y ! ( I would also l i k e to t h i n k 
t h a t there i s a wider b e n e f i t from the large input of 
man-hours i n terms of q u a l i t y , s a t i s f a c t i o n by Board 
members e t c . ) " 
"Not e a s i l y since most of us are not d i r e c t l y involved i n 
teaching or managing p a r t i c u l a r courses we need t o gather 
experience and r e a l knowledge." 
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CHAPTER 6 
THE TEACHING AMD LEARNIHG AT DIPLOMA COURSES 
Q u a l i f i c a t i o n s of t u t o r s 
6.1 The questionnaire to centres i n 1981 asked the names of 
t u t o r s c u r r e n t l y teaching on the Diploma course. The information f o r 
the e i g h t centres who d i d not r e p l y to the questionnaire was gained 
from t h e i r response i n the 1980 questionnaire or from the college 
submission. 
The q u a l i f i c a t i o n s and school teaching experience of 171 
t u t o r s c u r r e n t l y teaching on Diploma courses were examined. No 
inf o r m a t i o n could be found f o r 4 t u t o r s (21). Of the remaining 167, 
134 (74% of the t o t a l population) had an honours degree i n 
mathematics, 135 (79%) had taught i n a secondary school, 44 (26%) i n 
a j u n i o r school, 9 (5%) i n an i n f a n t school and 140 (82%) had 
experience of p r o v i d i n g i n i t i a l teacher education f o r those intending 
t o teach i n primary schools. 
6.2 McNamara and Ross (1982) found t h a t of teachers of the BEd 
degree i n 17 i n s t i t u t i o n s ( i n c l u d i n g 2 u n i v e r s i t y Departments of 
Education), 18% had no secondary teaching experience, 71% had no 
j u n i o r teaching experience, 92% had no i n f a n t / j u n i o r teaching 
experience and 94% had no experience of teaching i n an i n f a n t school. 
A d e t a i l e d comparison of these f i g u r e s w i t h the data quoted i n 
section 6.1 of the Diploma i s impossible because of discrepancies i n 
the samples of i n s t i t u t i o n s , but nevertheless both sets of figures 
i n d i c a t e a f a i r l y low l e v e l of j u n i o r school teaching experience and 
a very low l e v e l of i n f a n t school experience. 
McNamara and A.M. Ross (1982) 'The BEd Degree and i t s Future' 
U n i v e r s i t y of Lancaster School of Education. 
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Tutors' continued primary school 
teaching experience 
6.3 A few t u t o r s r e g u l a r l y spend time i n primary schools working 
alongside teachers or teaching classes or groups of c h i l d r e n . This 
i s a valuable way of increasing t h e i r d i r e c t p r a c t i c a l experience of 
teaching younger age groups of c h i l d r e n and of ensuring t h a t they 
have f i r s t - h a n d experience of the d i f f i c u l t i e s and problems that may 
a r i s e . 
Emphasis of the course 
6.4 Students were asked (LSQ Appendix 1) how they f e l t about 
the time spent on various topics i n the course. I f j u s t the 
responses o f the teachers who s t a r t e d the course i n 1978 (who would 
have completed the course) and those who st a r t e d . t h e course i n 1979 
(who would have completed at l e a s t three-quarters of the course) are 
considered, then parts of the in f o r m a t i o n show: 
( i ) t h a t the balance of the work i n number and shape i s about 
r i g h t : 
None or Not About Too Total 
None enough right much 
so far 
Number and arithmetic 5 87 328 9 429 
operations 1% 20% 76% 2% 100% 
Properties of shapes 22 82 294 19 417 
5% 20% 71% 5% 100% 
( i i ) t h a t the highest t o t a l s i n the ''too much" column were recorded 
f o r vectors and matrices, and h i s t o r y of mathematics: 
None or Not About Too Total 
None enou^ right nuch 
so far 
Vectors 46 102 216 49 413 
11% 25% 52% 12% 100% 
Matrices 32 65 260 59 416 
8% 16% 63% 14% 100% 
History of Mathematics 48 68 241 61 418 
11% 16% 58% 15% 100% 
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( i i i ) t h a t work on c a l c u l a t o r s and on mathematics i n r e l a t i o n to 
other parts of the curriculum was considered i n s u f f i c i e n t 
by many teachers: 
Ncxie or Not About Too Total 
None enougji right much 
so far 
Calculators 89 123 192 18 422 
21% 29% 45% 4% 100% 
Maths in relaticxi to other 100 223 90 6 419 
parts of the curriculum 24% 53% 21% 1% 100% 
( i v ) t h a t some of the aspects of teaching and organising 
mathematics i n a school may need more emphasis: 
None or Itot About Too Total 
None enough right mach 
so far 
Ccnstructing a school maths 89 222 105 6 422 
scheme 21% 53% 25% 1% 100% 
Getting a good sequence of 76 225 117 3 421 
work for the children to 18% 53% 28% 1% 100% 
follow 
Selecting a maths textbook 53 185 176 7 421 
(or published workcards) 13% 42% 2% 100% 
Coping with children's 92 221 110 0 416 
mistakes in maths 22% 52% 26% 0% 100% 
Priorities i n buying 161 173 81 1 416 
equiponent 39% 42% 19% 0% 100% 
The responsibilities of a 145 159 113 1 418 
maths consultant 35% 38% 27% 0% 100% 
Assessing children's 72 203 142 4 421 
progress 17% 48% 34% 1% 100% 
The general impression made by these comments i s tha t the time spent 
on mathematics i s about r i g h t whereas the time devoted to the 
p r a c t i c a l aspects of teaching and organising mathematics i s not 
s u f f i c i e n t . The students were not asked d i r e c t l y whether that 
thought the d u r a t i o n of the course should be extended t o , say, three 
years; nevertheless the evidence of section 5.13 suggests that the 
pressure of a two-year par t - t i m e course i s considerable f o r many 
teachers and so the time on the course should not be extended. 
lo: 
C r i t i c i s m s of the course 
6.5 At the end of the large sample questionnaire (Appendix 1) 
the students were asked to make any other coiranents about the Diploma. 
A s u b s t a n t i a l m i n o r i t y (20%) h i g h l i g h t e d t h a t the course needs to be 
releva n t t o the classroom experience of teachers and presented i n an 
appropriate way. 
As t h i s i s , arguably, the most serious c r i t i c i s m of the 
Diploma courses, several comments of students from d i f f e r e n t centres 
are quoted:-
(a) (A man teacher aged 40-44, having a scale 2 post i n a 
j u n i o r school, who withdrew from the course a f t e r 1 year) 
"As a teacher i n a primary school I had hoped to f i n d i n 
the course a greater emphasis upon primary mathematics, 
'how and what' to teach or, more p r e c i s e l y , methods and 
techniques, how t o plan a c o n s t r u c t i v e programme of concept 
formation s u i t a b l e f o r a p p l i c a t i o n throughout a primary 
school. 
As an ex-maths student, I was b i t t e r l y disappointed and 
f r u s t r a t e d t o f i n d t h a t I had embarked upon a course 
supposedly designed t o a s s i s t teachers hoping to secure 
scale 3 posts of r e s p o n s i b i l i t y i n a primary school, but I 
found t h a t I was simply repeating a college main maths 
course t h a t lacked only c a l c u l u s . I f e e l deeply r e s e n t f u l 
and f e e l t h a t I l o s t a year's study time, a year wasted." 
(b) (A woman teacher aged 30-34, having a scale 3 post i n a 
j u n i o r school, who gained a d i s t i n c t i o n ) 
" I t i s a l l discussion/theory. We had no chance to see 
other teachers at work e t c . 
A number of our l e c t u r i n g team seemed to lack the necessary 
expertise f o r the Maths Education component - they even 
seemed t o lack general education theory. I t would 
th e r e f o r e be b e t t e r i f they were confined t o the Maths area 
leaving the knowledgeable t o the Education p a r t . Even then 
those who knew the theory lacked personal contact w i t h 
primary c h i l d r e n as was shown by the comments on some 
essays - our classroom experience was greater, i n which 
case i t would be b e t t e r e i t h e r to s t i c k t o pure theory or 
draw i n r e a l experts w i t h p r a c t i c a l knowledge." 
(c ) (A woman teacher aged 40-44, who i s a deputy headteacher i n 
a 5-12 school, and s t i l l doing the course) 
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" I would l a r g e l y replace the h i s t o r y content by work 
r e l a t e d t o teaching and organising maths i n schools. 
D e f i c i e n c i e s i n : 
Diagnostic t e s t i n g 
Assessment 
Record keeping 
B r i g h t children/slower c h i l d r e n 
Role o f co-ordinator 
Organising s p e c i f i c t opics i n classroom 
Constructing schemes of work. 
My own teaching has been up-dated, and improved. 
Inform a t i o n about new books and equipment from l e c t u r e r s 
and teachers i s invaluable as i s the discussion between 
teachers. I t has been possible t o e x t r a c t good ideas from 
many schools. 
Overall view of the course, very worthwhile!" 
(d) (A woman teacher aged 30-34, having a scale 1 post i n a 
f i r s t school, who i s s t i l l doing the course) 
" I t was f o r f i r s t and middle school teachers but I f e e l i t 
was biassed towards upper middle and upper school maths. 
More help w i t h a c t u a l teaching t o lower age ranges i s what 
I expected. I f e e l my maths knowledge has improved 
s l i g h t l y - but I'm not sure i f my teaching to my age groups 
has been helped." 
(e) (A woman teacher aged 45-49, having a scale 2 post i n a 7-12 
school, who i s s t i l l doing the course) 
" I was t o l d t h a t the course would cover the f o l l o w i n g : 
(1) Curriculum development and change 
(2) How c h i l d r e n learn mathematics 
(3) Organisation of mathematics teaching 
(4) Schemes of work and guidelines 
(5) Methods of assessing and recording children's work. 
So f a r I have not had a l e c t u r e on any of the above points 
- or i f I had I d i d not recognise i t as such. 
Forget about teaching maths t o 'A' l e v e l and give me 
something concrete which w i l l help me i n the classroom. 
A l l the l e c t u r e r s - except one who i s a p r a c t i s i n g teacher 
- are out of touch w i t h the classroom s i t u a t i o n . I f i n d 
most of the le c t u r e s boring and consider them a waste of 
time. The coffee break i s the most i n t e r e s t i n g part of the 
session because I f i n d out from other teachers the problems 
they have and how they go about s o l v i n g them. A f t e r a 
day's work I need s t i m u l a t i o n and f r a n k l y i t i s never 
there. I t could have been a great course i f properly 
organised." 
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The c r i t i c i s m was not j u s t confined t o courses which had 
problems w i t h s t a f f i n g or o r g a n i s a t i o n ; i t was from most parts of 
the country. 
6.6 Some 16% of the students made comments which indicated that 
they were experiencing some d i f f i c u l t y w i t h the Mathematics 
component. (Approximately h a l f of these had also made comments about 
the lack of relevance t o the course.) 
e.g. 
(a) (A man teacher aged 30-34 , having a scale 3 post i n an 
8-12 school, who i s s t i l l doing the course) 
"The l e c t u r e r s know t h e i r subject but fo r g e t that many of 
us have not done some maths f o r 20 years. They presume too 
much." 
(b) (A woman teacher aged 40-44, a deputy headteacher i n an 
i n f a n t school, who has passed the course) 
"The statement t h a t 'No formal mathematical q u a l i f i c a t i o n s 
are r e q u i r e d ' i s questionable, since the l e v e l of 
mathematics tackled t o develop the students' confidence i n 
basic mathematical s k i l l s and techniques was such that 
those students without q u a l i f i c a t i o n or previous p r a c t i c a l 
study were o f t e n out of t h e i r depth. 
The b i a s , i n my own experience, was too much i n favour of 
extending mathematics at a personal l e v e l . I f e e l that the 
m a j o r i t y of time should be spent i n s t r u c t i n g students how 
to teach a l l aspects of mathematics from pre-number through 
to top juniors/middle school ranges." 
6.7 The large sample questionnaire (Appendix 1) affords yet 
more i n f o r m a t i o n as t o the teachers' views about:-
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( i ) the Mathematics component: 
The Mathematics i n the course Agree Undecided Disagree Total 
is too hard 
Starting date 
1978 41 26 116 183 
22% 14% 63% 100% 
1979 54 58 148 260 
21% 22% 57% 100% 
1980 30 84 159 273 
11% 31% 58% 100% 
Total 125 168 423 716 
17% 23% 59% 100% 
2 
The c a l c u l a t e d ^ value i s s i g n i f i c a n t at the 1% l e v e l . 
Agree Undecided Disagree Total 
Starting date 
1978 127 20 35 182 
70% 11% 19% 100% 
1979 170 38 52 260 
65% 15% 20% 100% 
1980 164 67 41 272 
60% 25% 15% 100% 
Total 461 125 128 714 
65% 18% 18% 100% 
The c a l c u l a t e d y value i s s i g n i f i c a n t at the 1% l e v e l and so 
f o r each of these views there i s a d i f f e r e n c e i n response 
between teachers who are at d i f f e r e n t stages of the course or 
who have f i n i s h e d the course. 
I f we assume th a t there i s no s i g n i f i c a n t d i f f e r e n c e 
between the a b i l i t y (as measured by the q u a l i f i c a t i o n s ) of the 
students i n 1978, 1979 and 1980, then a p i c t u r e emerges of 
approximately t w o - t h i r d s of the students being happy w i t h the 
standard of mathematics and t h e i r confidence i n mathematics gradually 
i n c r e a s i n g . 
I l l 
( i i ) The relevance of the course t o the classroom: 
Agree Itodecided Disagree Total 
The Maths Education assignments/ 561 104 47 712 
essays should draw on classroom 79% 15% 7% 100% 
experience and incidents 
The course is out of touch with 138 189 386 713 
the problems of teaching children 19% 27% 54% 100% 
maths 
Neither of these v a r i a b l e s w^en tabulated against year of 
s t a r t i n g the course gave a % value t h a t was s i g n i f i c a n t at the 
1% l e v e l . 
6.8 Students i n the small sample were asked i n 1982 how h e l p f u l 
the Diploma course had been to them i n selected aspects of t h e i r 
teaching and of the o r g a n i s a t i o n of mathematics i n t h e i r schools. 
Their views are reported i n sections 9.2-8. 
6.9 Members of the Diploma Board have stressed the importance 
of not teaching the Mathematics component and the Mathematical 
Education component of the course as separate e n t i t i e s but when 
appropriate making c r o s s l i n k s between the two. 
I t i s also important, i n view of the students' comments, 
th a t t h e i r experience as teachers i n t h e i r classrooms and schools 
should be l i n k e d t o each of the Mathematics and the Mathematical 
Education components. 
V i s i t s t o taught Diploma sessions 
6.10 I n 1982 t u t o r s at the centres from which the small sample 
of students was selected were asked i f a l e c t u r e session of the 
course could be v i s i t e d . The purpose of the v i s i t was t h r e e f o l d : -
(a) t o enable good p r a c t i c e to be reported; 
(b) t o provide some feedback to the co l l e g e ; 
and ( c ) where possible (8 times) t o observe the work of a small 
sample student and the c o n t r i b u t i o n he or she made to the 
course. 
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Of the 20 centres, one was not running a current course and at 
another the monitored l e c t u r e was given at a two-day meeting i n 
A p r i l 1981. So i n a l l 19 of the taught sessions have been monitored 
by: 
( i ) asking the students' views of the value of the session by 
g i v i n g a short questionnaire t h a t took 5 minutes at the end 
of the session to complete; 
( i i ) asking the t u t o r ' s view of the purpose and success of the 
session by means of another short questionnaire; 
( i i i ) comparison of the view of the students, t u t o r and research 
f e l l o w . 
The students' views were summarised and copies sent to the centre to 
enable t u t o r s t o compare t h e i r view w i t h the students' and to provide 
some feedback about the course. 
I n 13 of the 19 sessions the t u t o r teaching the session was 
the course leader. 
6.11 Approximately 70% of the students found the observed taught 
sessions e i t h e r very valuable or valuable. Questionnaires were 
completed by 225 students at 19 centres (mean size of group was 12). 
They found the session:-
Very Valuable Of l i m i t e d Of no value 
valuable value at a l l 
32 134 65 4 
14% 55% 29% 2% 
6.12 The t u t o r described the purpose of the taught session at 
the two-day meeting t h a t was monitored:-
" ' I n t r o d u c t i o n t o computing' ( f l o w charts already looked at 
4 weeks ago). To give hands-on experience at a play stage 
and see what happens when c e r t a i n BASIC i n s t r u c t i o n s are 
used. Also t o discuss non-mathematical uses of computers 
i n schools w i t h programs t o i l l u s t r a t e various aspects of 
t h i s . " 
The views of the t h i r t e e n students as t o the value of the 
session are summarised below:-
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"Very valuable (8 teachers): 
I wanted more time (2) 
New and i n t e r e s t i n g / w h e t t e d the a p p e t i t e (4) 
Made me aware of p o t e n t i a l uses (1) 
Made me r e a l i s e t h a t a maths degree i s not necessary t o use 
a computer (1) 
Valuable (3 teachers): 
My f i r s t i n t r o d u c t i o n t o computers (1) 
I t could be of use i n my classroom (1) 
Fascinating - needs follow-up work i f i t i s t o be of 
l a s t i n g value (1) 
Of l i m i t e d value: 
Computer u n l i k e l y to be a v a i l a b l e i n my school ( 2 ) " 
The i n t e r e s t of a l l the students was evident. 
6.13 V i s i t s were made t o day courses th a t were operating at two 
centres. 
The programme f o r the second year students at one of these 
s t a r t e d w i t h a l e c t u r e on making conic sections accessible t o middle 
school c h i l d r e n . I t was followed a f t e r coffee by a t u t o r i a l session 
i n which some of the teachers worked i n groups i n v e s t i g a t i n g f u r t h e r 
some o f the conjectures made i n the l e c t u r e and others were r e v i s i n g 
work on algebra ( p a r t i c u l a r l y simultaneous equations). The t u t o r was 
answering queries and helping w i t h d i f f i c u l t i e s . 
I n the afternoon two of the teachers on the course gave 
seminars: one t a l k e d about the mathematics a r i s i n g from a school 
t r i p t o A u s t r i a ; the other looked a t some of the p o s s i b i l i t i e s f o r 
i n v e s t i g a t i o n s s t a r t i n g from the commercially produced Centicube 
workcards. 
This was followed by a short l e c t u r e on algebra that was 
aimed at extending the students' knowledge of the subject to a l e v e l 
s l i g h t l y beyond t h a t of the middle school. By t h i s time the students 
were obviously t i r e d (they had been t h i n k i n g and working hard since 
9.30 i n the morning) and the t u t o r recognised t h a t f u r t h e r 
development of the t o p i c was needed i n c l u d i n g geometric 
r e p r e s e n t a t i o n of common algebraic i d e n t i t i e s . 
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The students' view of the course organised as day sessions 
included many comments about t h e i r increasing confidence w i t h and 
enthusiasm f o r mathematics, e.g.:-
" I t has changed my approach to teaching and made me t h i n k 
more about what I am doing. I n t e r e s t i n g maths content and 
methods of teaching middle school c h i l d r e n . 
I have completely re-thought my ideas and approaches t o 
maths teaching. I now use a ' t r y and see what happens i f 
approach much more. I have gained confidence and 
experience which I hope I can spread t o my colleagues." 
6.14 Seven of the remaining taught sessions t h a t were observed 
could reasonably be c l a s s i f i e d as Mathematics ra t h e r than 
Mathematical Education, although one of the sessions on data 
c o l l e c t i o n and pr e s e n t a t i o n was s k i l f u l l y l i n k e d to the teaching of 
the subject i n school and also t o the appropriateness of methods of 
analysis of c h i l d r e n ' s marks f o r assessment purposes. 
The s t y l e of teaching the Mathematics was predominantly 
'class teaching' supported by c a r e f u l l y graded sheets of questions. 
Appropriate v i s u a l a i d s , i n c l u d i n g good software packages on a 
microcomputer, were w e l l used. 
A l l the mathematics seen was taught i n a manner that was 
sympathetic t o the teacher whose mathematics background was f a i r l y 
weak. The t u t o r s were p a t i e n t and developed the subject c a r e f u l l y . 
The teaching groups were s u f f i c i e n t l y small t h a t t u t o r s knew which 
students were l i k e l y t o be experiencing d i f f i c u l t y and had 
established a good r e l a t i o n s h i p w i t h them, e.g. a student comments " I 
di d n ' t understand too w e l l , p a r t i c u l a r l y at the end, but I know that 
the l e c t u r e r w i l l go over i t when I ask." 
The more s k i l f u l of the t u t o r s were capable, at the same 
time, of g i v i n g the b e t t e r q u a l i f i e d students pause f o r thought by 
lea v i n g loose ends t o be explored and statements to be proved ('Does 
i t always work?). Some of the students' comments r e f l e c t t h i s 
approach e.g. " I was challenged t o f i n d the equation f o r an e l l i p s e " , 
" I t extended me", "Thought provoking". 
6.15 Tutors at one centre have expressed concern about teaching 
the ' m i x e d - a b i l i t y ' group of students:-
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"We are endeavouring to improve our techniques of 
m i x e d - a b i l i t y teaching t o cope at the same time w i t h 
teachers who gave up mathematics at the age of 13 and w i t h 
s p e c i a l i s t middle school teachers and an i n f a n t teacher who 
had suspended her work f o r an OU mathematics degree while 
she does the Diploma, I t would be ludicrous t o expect 
these teachers t o study mathematics at the same l e v e l , and 
we should be f a i l i n g i n our duty to these teachers i f we 
did not t r y t o provide them a l l w i t h some new understanding 
i n mathematics, at whatever l e v e l they have reached." 
They have adopted a system of an i n t r o d u c t o r y l e c t u r e f o r each topic 
followed by a system of assignments and worksheets at d i f f e r e n t 
l e v e l s t h a t can be attempted by students e i t h e r i n d i v i d u a l l y or i n 
groups. 
6.16 Another cause f o r concern i s d i f f i c u l t y experienced by some 
t u t o r s i n making appropriate reference to the Mathematical Education 
component or t o the classroom experience of the students when they 
are teaching the Mathematics component of the course. 
Examples of inadequate p r a c t i c e from two centres were 
observed during the v i s i t s . 
(a) Neither the t u t o r nor the course leader have experience of 
teaching primary school c h i l d r e n nor of preparing i n i t i a l - t r a i n i n g 
students t o teach i n primary schools. 
The t u t o r s t a t e d the purpose of the session as:-
"To p r a c t i s e the a d d i t i o n , s u b t r a c t i o n , m u l t i p l i c a t i o n and 
d i v i s i o n i n base 2. To introduce other bases and form a 
general r u l e f o r conversion to and from t h i s base to base 
10." 
He f e l t i t had been reasonably successful:-
"Most of the students have met other number bases than 10 
before, and are already competent at conversions and the 
underlying theory. M u l t i p l i c a t i o n and d i v i s i o n i n base 2 
only seemed w e l l understood." 
The evening was very foggy and there was an unusually small 
attendance of s i x students out of a t o t a l of fourteen. The students 
were h i g h l y a p p r e c i a t i v e of the work of the t u t o r ; 3 thought the 
session very valuable and the remaining 3 c l a s s i f i e d i t as valuable. 
The comments about the session made by the 6 students are:-
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" I t gave greater i n s i g h t i n t o work on number bases i n 
school. 
I t ' s i n t e r e s t i n g t o see what problems c h i l d r e n may 
encounter when working w i t h basework. 
I'm so hopeless at working i n d i f f e r e n t bases that any work 
would be of value. 
Not of use i n my present s i t u a t i o n ....but w i l l obviously 
be u s e f u l when teaching older c h i l d r e n . 
Always a good session - very h e l p f u l background maths f o r 
my own b e n e f i t - w e l l taught and explained. 
We were given methods of working which are h e l p f u l i n 
teaching basework to c h i l d r e n . " 
Nevertheless, i n s p i t e of h i s having set up a very good 
rapport w i t h the students, s u b t r a c t i o n was explained i n terms of 
'borrow and pay back' and '.' rather than '0' as a place holder was 
used i n long m u l t i p l i c a t i o n . The f o l l o w i n g was done on the 
blackboard and also appeared on an example sheet: 
Ex Evaluate 1101^ . 101^ 
1101 
101 
1101 
1101.. 
1000001 Ans = 1000001^ 
(b) The t u t o r d i d not have experience of teaching primary 
school c h i l d r e n nor of preparing i n i t i a l - t r a i n i n g students t o teach 
i n primary schools. She had not been t o l d about my v i s i t by the 
course leader. 
The t u t o r stated the purpose of the session as "Further 
development of concepts of area, c a l c u l a t i o n of areas based on 
rectangles" and commented:-
" I t appears to have achieved i t s purpose as f a r as can be 
seen i n the short term. Frequently we receive feedback 
from the students the f o l l o w i n g week a f t e r they have had 
time t o t h i n k over the work and produce the exercises. 
During the problem-solving period there have not so f a r 
been too many queries." 
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There were f i f t e e n students present and they assessed the 
value of the session as:-
Very 
valuable 
Valuable Of l i m i t e d 
value 
Of no value 
at a l l 
1 8 5 1 
and gave t h e i r views:-
Very valuable 
Tonight we l e a r n t about perimeter and area. We found that 
we were i n a s t a t e of c o n f l i c t when teaching t h i s 
p a r t i c u l a r subject area since m e t r i c a t i o n has been 
introduced. We use the measurements of area and perimeter 
i n our everyday l i f e and i t i s most p r a c t i c a l . " 
Valuable 
' ' i t covered work not encountered since leaving school, and 
the exercises e s p e c i a l l y have been u s e f u l i n converting 
d i f f e r e n t measurements - something I have no need to do at 
school, e.g. cms, mm, m, ki l o m e t r e s , etc." 
11 . . " Revision of work not encountered m my day-to-day teaching. 
" i t was valuable but not much relevance to the teaching 
s i t u a t i o n or how best t o teach the c h i l d r e n t h i s p a r t i c u l a r 
t o p i c . " 
I n as much as points covered included area of both regular 
and i r r e g u l a r 2D bodies." 
I 
(a) Useful to show method of t a c k l i n g problems dealing w i t h 
c a l c u l a t i o n of area. 
(b) B r i e f discussion of c o n f l i c t between imperial and 
metric measure. 
The reference to the f a c t of the u n i t s - p a r t i c u l a r l y 
d i f f e r e n c e between u n i t s square and square u n i t s , extremely 
valuable." 
"After having worked i n primary school w i t h 5-7 year olds i t 
i s good t o have a b r i e f r e v i s i o n period and to work up to 
a higher standard.' 
Of l i m i t e d value 
i i , I I 
Too f a r advanced f o r i n f a n t work. 
t i 
The work covered i s very basic and I f e e l that the subject 
could be studied i n greater depth." 
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" l always f e e l I would welcome much more p r a c t i c a l help i n 
teaching c h i l d r e n the p a r t i c u l a r t o p i c under consideration. 
I would also l i k e a much more coherent approach to the 
subject of maths r a t h e r than i s o l a t e d t opics as i t does not 
help i n b u i l d i n g up a p i c t u r e of unity." 
" Maths: The work i s r e a l l y too basic f o r a diploma course, 
though I appreciate t h a t i t i s relevant of middle school 
teaching." 
I I 
I am able t o do area and would have welcomed a more 
challenging subject which I f i n d more d i f f i c u l t . 
Of no value at a l l 
'The reason t h i s p a r t i c u l a r meeting was of no value was 
because I already understand the work covered and there 
was nothing r e a l l y r e l a t i n g t o the teaching of i t which 
might have i n d i c a t e d a way to make i t easier f o r c h i l d r e n 
to understand." 
The content of the l e c t u r e was taken from Snell & Morgan 
'New Mathematics', Book I , p.167 onwards. (The teachers had bought 
copies of t h i s book f o r the course.) The s t a r t i n g point of the 
l e c t u r e ( t h e second one of the subject of area) was that the area of 
a rectangle was length x breadth and then the area of more 
complicated shapes was found by combining or su b t r a c t i n g a number of 
rectangles. No mention was made of a possible l i n k w i t h the work of 
Piaget, f o r example, or w i t h conservation of area. 
The problems of m e t r i c a t i o n were discussed and c a l c u l a t i o n s 
were done i n i m p e r i a l as w e l l as metric u n i t s . However there was no 
attempt made t o get the teachers to v i s u a l i s e the size of a hectare. 
The questions i n the textbook t h a t involved p r a c t i c a l c a l c u l a t i o n of 
area or one such as t o consider the area of possible rectangles that 
can be made w i t h a perimeter of 200 centimetres d i d not appear to be 
emphasised by the l e c t u r e r . A l o t of m u l t i p l i c a t i o n (without 
c a l c u l a t o r s ) was done and a considerable amount of changing 
q u a n t i t i e s , both m e t r i c and i m p e r i a l , i n t o more appropriate u n i t s 
e.g. one of the examples worked by the t u t o r on the blackboard was to 
c a l c u l a t e the number of acres ( t o 2 s i g n i f i c a n t f i g u r e s ) that would 
be ploughed i n 2 hours by a plough t r a v e l l i n g at 2 miles per hour 
w i t h a furrow width of 2 fee t 6 inches. 
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Moderators' comments about the teaching 
of the Mathematics component 
6.17 The moderator at another centre commented i n h i s report on 
the course which s t a r t e d i n 1979:-
"The four members of the teaching team divided themselves 
n a t u r a l l y i n t o two sets - two t u t o r s teaching the 
Mathematics and two the Mathematical Education component. 
The professionalism of the team showed i t s e l f through the 
f a c t t h a t a l l members attended most of the sessions 
throughout the two years whether on Mathematics or 
Mathematical Education. Despite the f a c t that two members 
of the team were based i n the Polytechnic Department of 
Mathematics and S t a t i s t i c s they presented the Mathematics 
i n a meaningful way and c l e a r l y demonstrated a sound 
understanding of mathematics i n the Primary School context. 
The students c o n t i n u a l l y praised t h i s aspect of the 
course." 
6.18 Another moderator has commented about the r a t i o n a l e (or 
lack of i t ) behind the Mathematics component ( i t i s of i n t e r e s t to 
compare these comments w i t h section 6.5):-
" I n some ways the examinations, and i n p a r t i c u l a r the 
mathematics examination, were the most troublesome part of 
the course f o r the t u t o r s as w e l l as f o r a few of the 
students. A l o t was learned by a l l concerned about such a 
s i t u a t i o n and there now follows an attempt to be more 
d e t a i l e d about t h i s . C e r t a i n l y the course team have agreed 
to give a great deal more thought t o the t e c h n i c a l and 
presentation aspects of examining i n the coming year, so 
as t o t r y to take advantage of the considerable scope f o r 
f l e x i b i l i t y o f f e r e d by the Board's Guidelines. 
The form and nature of the mathematical content of t h i s 
Diploma requires f u r t h e r thought and discussion generally, 
and not j u s t i n t h i s college. To begin w i t h we must bear 
i n mind t h a t the membership of the course i s made up of 
mature experienced teachers, mainly working at primary 
l e v e l , and t h a t there i s no entrance requirement that 
demands any s p e c i a l mathematical competence. I f we add to 
t h i s the r e s p o n s i b i l i t y t h a t we bear t o those whom we 
accept on the course, then there can be genuine 
d i f f i c u l t i e s about the formal mathematics to be taught, 
about how i t i s t o be taught and about how i t i s to be 
examined. 
(The general i n f o r m a t i o n booklet of the Mathematical 
Association describes some possible themes and some books 
are l i s t e d . I t also contains one paragraph which t r i e s to 
suggest a pedagogy. There may, of course, be f u r t h e r 
guidance which I have m i s l a i d . ) 
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One of the main reasons why i t was f e l t necessary t o 
e s t a b l i s h t h i s Diploma course i s to do w i t h the 
d i f f i c u l t i e s t h a t many students at a l l l e v e l s have w i t h the 
le a r n i n g and teaching of mathematics. I t must be assumed 
tha t these d i f f i c u l t i e s continue t o e x i s t even w i t h i n a 
course created to t r y t o a l l e v i a t e them. I t i s not enough 
simply t o ' t r y again' to teach them some mathematics. 
Because of the complexity of t h i s s i t u a t i o n , i t i s very 
l i k e l y the case t h a t there i s a f a i r l y wide spectrum of 
opinion among a l l concerned as t o the l e v e l of d i f f i c u l t y 
t hat the mathematics on the course should reach. Because 
of t h i s i t might be h e l p f u l i f the Mathematical Association 
i t s e l f should t r y to produce a more elaborate analysis of 
what i s to be expected i n mathematical terms of such 
diplomas and about i t s teaching and examining. As w e l l as 
helping t o sti m u l a t e a much-needed debate about the nature 
of mathematical knowledge and competence i t would also help 
p o t e n t i a l students t o make judgments about whether or not 
they ought t o undertake such a course." 
The revised version of the booklet of information 
(Mathematical A s s o c i a t i o n , 1982: 'Diploma i n Mathematical Education 
- A General Guide') l i s t s Mathematical themes such as the development 
of the idea of number, s p a t i a l perceptions e t c . and then explains:-
"Although a l l these themes are l i k e l y to be included, they 
would not nec e s s a r i l y be developed i n f u l l t h e o r e t i c a l 
d e t a i l . The aim i s rath e r to extend the studenmt's own 
mathematics s u f f i c i e n t l y t o give confidence i n handling 
topics which might a r i s e i n school w i t h c h i l d r e n i n the age 
range 5-13. Thus themes should be developed so as to b r i n g 
out the i n t e r a c t i o n between the physical and s o c i a l 
environment, the s t r u c t u r i n g a c t i v i t y of the mathematician, 
and the l i n k s w i t h mathematical education, rather than as 
mathematics f o r i t s own sake. The course should emphasise 
the u n i t y of mathematics and the l i n k s between the various 
to p i c s which make up the curriculum at t h i s l e v e l . " 
Mathematical Education sessions 
6.20 To give a p i c t u r e of the Mathematical Education sessions, 
reports of three sessions are quoted below:-
(a) Purpose of the session as stated by the t u t o r was: 
"(1) To e s t a b l i s h the need f o r c r i t e r i a i n the s e l e c t i o n 
of o b j e c t i v e s i n mathematics at 11+. 
(2) To draw a t t e n t i o n t o f a c t o r s needing t o be 
considered when evaluating o b j e c t i v e s . " 
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This was achieved by considering the main objectives f o r the m a j o r i t y 
of c h i l d r e n of 11 years as l i s t e d at the back of Mathematics 5-11.^. 
Many groups of the teachers found the l i s t too demanding f o r the 
m a j o r i t y of t h e i r p u p i l s although appropriate f o r t h e i r b e t t e r 
mathematicians. Few o f the teachers r e a l i s e d the source of the 
m a t e r i a l . 
Problems of assessment were then considered. A l i v e l y 
discussion ensued. F i n a l l y a copy of a t e s t used by a comprehensive 
school mathematics department t o group the f i r s t year c h i l d r e n and 
given t o c h i l d r e n i n t h e i r l a s t term of the j u n i o r school was viewed 
i n a f a i r l y uncompromising l i g h t . 
The t u t o r commented on the success of the session:-
" I t promoted thought, generated discussion, c l a r i f i e d 
ideas. 
Group o f t e n expressed unexpected views, which were 
d i f f i c u l t t o co-ordinate w i t h i n the framework." 
Of the eleven students present f o r the session, 2 thought 
i t very valuable, 7 found i t valuable and f o r 2 i t had l i m i t e d value 
(one was an i n f a n t teacher who found i t d i f f i c u l t to assess the 
expected standard of work of an 11-year-old, the other had done an 
in-depth view of t e s t s the previous term). 
(b) The purpose of the session as stated by the t u t o r wasr-
"To dis'cuss the teaching of decimals both as members do i t 
and as shown by CSMS p r o j e c t . " 
1 HMSO(1979) HMI se r i e s : Matters f o r Discussion 
'Mathematics 5-11, A Handbook of Suggestions' 
2 ed. K.M. Hart (1981) 'Children's Understanding of 
Mathematics: 11-16' John Murray 
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The f i r s t p a r t of the session was taken by a member of the group 
e x p l a i n i n g how he taught decimals. He was a good speaker and only 
seemed t o be moderately perturbed by the presence of a research 
worker. Nevertheless the s p e c i f i c d e t a i l s of the work and the 
problems t h a t c h i l d r e n have might have been brought out more c l e a r l y 
i f the t u t o r had provided him the previous week w i t h some acetate 
sheets t o prepare m a t e r i a l t o show on an overhead p r o j e c t o r . 
A u s e f u l discussion followed but i t was f i r m l y led by the 
t u t o r . The second part of the l e c t u r e consisted i n the t u t o r t a l k i n g 
about the CSMS^  f i n d i n g s about secondary school children's 
d i f f i c u l t i e s w i t h decimals. A few aspects of t h i s formed a harsh 
cont r a s t w i t h the f i r s t p a r t of the session and I was l e f t wondering 
how a less-confident member of the group would f e e l about t a l k i n g of 
some aspect of h i s or her teaching of mathematics i n a subsequent 
session. 
Of the fourteen teachers, eleven thought the session 
valuable and three found i t of l i m i t e d value. Their comments were:-
"A chance to compare what a c t u a l l y happens i n the schools 
of course members" (3) 
"valuable t o hear another teacher's views - helped me 
r e - t h i n k my own" (2) 
"The discussion enables you to see tha t your problems are 
common to other teachers" (2) 
Gave food f o r thought on the emphasis put on f r a c t i o n s and 
decimals i n school 
Decimals not appropriate f o r the i n f a n t age range, but i t 
was one of the more i n t e r e s t i n g and l i v e l y sessions (2) 
An i n s i g h t i n t o the teaching of decimals and i n t o d i f f e r e n t 
teachers' p r i o r i t i e s " 
Exchange of ideas i s always valuable and s t i m u l a t i n g " (2) 
^Exposes the d i f f i c u l t i e s of teaching decimals but does not 
resolve them" 
1 ed. K.M. Hart (1981) 'Children's Understanding of 
Mathematics: 11-16' John Murray 
123 
The t u t o r commented t h a t : -
"Several i n t e r e s t i n g p o i n t s have been made and w i l l be 
followed up next week." 
(c) The t u t o r explained the purpose of the session:-
I t was "pa r t o f a series on evaluating various schemes and 
textbooks f o r use i n schools - drawing on the personal 
experience of teachers using these schemes." 
The previous week c r i t e r i a f o r s e l e c t i n g a textbook or published 
workcard scheme had been discussed. Four teachers from i n f a n t and 
j u n i o r schools had been given the task of preparing a short t a l k on a 
1 2 3 4 series of textbooks (Peak , Fletcher , N u f f i e l d or Hey Maths ) and 
there was a general discussion a f t e r each t a l k . 
Of the nineteen teachers present, 4 thought the session 
very valuable, 13 thought i t valuable, 1 considered i t of l i m i t e d 
value and 1 found i t of no value at a l l . 
Their comments were (some teachers made more than one 
comment):-
" I t i s valuable t o see schemes" (9) 
" i t i s valuable t o hear other teachers' opinions about 
schemes" (13) 
" i t i s valuable t o hear how other teachers use and organise 
the scheme i n t h e i r schools" (4) 
" l get ideas f o r t o p i c s from seeing d i f f e r e n t books" (1) 
"updated the maths language' (1) 
.... but i t was more relevant to j u n i o r teachers' (1) 
"l f e l t we could have spent more time on each scheme' (1) 
" l w i l l be f o l l o w i n g up one of the schemes discussed (1) 
M^y school i s committed t o one p a r t i c u l a r scheme so the 
discussion was of academic i n t e r e s t only (1) 
I s h a l l be u n l i k e l y ever t o be asked to choose a maths 
scheme' (1) 
1 A Brighouse, D.Godber, P . P a t i l l a . 'Peak Mathematics' Nelson. 
2 A.Howell, R.Walker, H.Fletcher. 'Mathematics f o r Schools' 
Addison-Wesley. 
3 ed. E.A.Albany. ' N u f f i e l d Mathematics 5-11' Longman. 
4 L.Svensson et al.(1974) 'Hey Mathematics' J.Boucher ed. Holt 
Rinehart & Winston. 
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The t u t o r expressed some doubts about the success of the seminar:-
" I had grave doubts about the f e a s i b i l i t y and value of such 
an exercise but f e l t t h a t i t was e s s e n t i a l that an attempt 
should be made at t h i s exercise. Main troubles envisaged: 
e i t h e r too much d e t a i l given or too l i t t l e to be u s e f u l . 
I n the event i t d i d seem t h a t the group found some 
enjoyment/value i n the exercise - some seeing some m a t e r i a l 
they l i k e d and would perhaps introduce i n t o t h e i r teaching 
schemes. A l l r i g h t f o r a one-off but not an exercise to be 
repeated o f t e n . " 
This seems a t o p i c of d i r e c t concern t o the teachers, 
p a r t i c u l a r l y t o those who have, or hope t o have, some measure of 
r e s p o n s i b i l i t y f o r s e l e c t i n g resources f o r mathematics i n a school. 
The teachers' comments were sometimes s u p e r f i c i a l or non-analytical 
"This i s what we use and we l i k e i t " . 
There must be scope f o r the comparison of the teaching of 
and development of a s p e c i f i c t o p i c i n a small number of t e x t s . 
Perhaps the discussion here was too wide-ranging. 
6.21 Tutors at one centre have reported the e f f e c t i v e use of 
video recordings of c h i l d r e n working. Their work sheet f o r the 
students i s quoted i n f u l l : -
"What you should do: 
F i r s t read these notes. 
Then watch the video-tape, or parts of i t , as many times 
as you wish. Discuss i t w i t h each other. Make notes. 
When you are ready, go i n t o the w r i t i n g room and w r i t e to 
up t o an hour about the tape. I f you wish to produce a 
cooperative piece of w r i t i n g you may. 
What the tape i s about; 
The tape shows some 11 year olds. They came and were 
fi l m e d on two occasions. On the f i r s t v i s i t they worked 
w i t h cubes made of m u l t i - l i n k cubes, and dealt w i t h the 
problem of how many l i t t l e cubes there were on the outside 
of a 3x3x3 cube, a 4x4x4 cube, and so on. 
They came f o r the second v i s i t a week l a t e r . Then they 
were s p l i t i n t o two groups, and you w i l l see the second 
h a l f of the f i r s t group's session, and the f i r s t few 
minutes of the second group's. I n each case the camera 
tends t o concentrate on one or two c h i l d r e n . The c h i l d r e n 
you w i l l see i n the f i r s t group, i n case you need t h e i r 
names, are Samantha, Peter, Matthew H. and Matthew P. 
(reading from l e f t t o r i g h t ) and i n the second group 
Stephen and Anthony. 
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On t h i s v i s i t they were given stacking cubes rather than 
l i n k i n g ones. The problem posed was: given a 4x4x4 cube, 
how many l i t t l e cubes do you have to remove to make a 3x3x3 
cube? t o change a 3x3x3 cube t o a 2x2x2 cube? and so on. 
What you should w r i t e about: 
You are i n v i t e d t o w r i t e something about the t h i n k i n g or 
lea r n i n g or teaching t h a t the tape shows. You may w r i t e 
about one aspect o f the s i t u a t i o n , or several, or about one 
p a r t i c u l a r i n c i d e n t , or the whole sequence. The main th i n g 
i s t o show you have thought c a r e f u l l y and c r i t i c a l l y about 
what i s going on. 
(Perhaps i t ' s worth p o i n t i n g out tha t we didn't set t h i s 
up, or e d i t i t , w i t h any p a r t i c u l a r points i n mind: there 
aren't any ' r i g h t ' answers.) 
Here are some questions which may s t a r t you o f f . You 
don't need a c t u a l l y to answer any of them, l e t alone a l l of 
them: they are j u s t t o give you some ideas. 
Do the c h i l d r e n show any evidence of a b i l i t y to 
generalise? 
Is there evidence t h a t they can t h i n k independently or 
do they tend t o lean on the teacher? 
Do they show signs of being s e l f - c o n f i d e n t i n t h e i r 
mathematical thinking? 
Do they check r e s u l t s ? 
Would you have 'taught' i n a s i m i l a r way? Would you 
have asked d i f f e r e n t questions, given more/less help, 
had a more/less s t r u c t u r e d approach, ...? 
Is the problem a reasonable/useful/interesting one? 
Have the c h i l d r e n l e a r n t anything? 
Is the problem-centred teaching p r a c t i c a l ? 
Compare the approaches o f the f i r s t and second groups. 
Comment on the ch i l d r e n ' s apparent a t t i t u d e s to the 
task. 
What about Peter's method of counting? 
Is there any evidence t h a t language helps or hinders the 
chil d r e n ' s learning?" 
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Reading and books 
6.22 Students were asked (LSQ) t o l i s t any books they found 
p a r t i c u l a r l y u s e f u l f o r the course. Of the 739 students who r e p l i e d , 
194 (26%) quoted Williams & Shuard\ 122 (17%) Skemp^ and no other 
s i n g l e book was quoted by more than 40 students. A large number of 
students, 339 (46%) mentioned no book at a l l . 
Not s u r p r i s i n g l y , when the having found books 
u s e f u l i s tabulated against students' success i n the course, the 
2 
c a l c u l a t e d value of ^ i s s i g n i f i c a n t at a 1% l e v e l i n d i c a t i n g a 
f a i r l y conclusive d i f f e r e n c e of view of those who have f a i l e d or 
withdrawn from the course. 
The r e s u l t s of students cross-tabulated 
against t h e i r views of the usefulness 
of books f o r the Diploma course 
One or more No book was 
Results books were p a r t i c u l a r l y Total 
p a r t i c u l a r l y u s e f u l 
u s e f u l 
D i s t i n c t i o n 55 27 82 
67% 33% 100% 
Pass 191 105 296 
65% 35% 100% 
F a i l e d or 28 82 110 
withdrawn 25% 75% 100% 
T o t a l 274 214 488 
56% 44% 100% 
6.23 Teachers i n the small sample were asked what advice they 
would give t o a prospective Diploma student about pre l i m i n a r y reading 
f o r the course. 
1 E.M.Williams and H.Shuard (1970) 'Primary Mathematics Today' 
Longman. 
2. R.R.Skemp (1971) 'Psychology of Learning Mathematics' 
Penguin. 
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Eighteen of the forty-one teachers said t h a t they d i d not 
do any p r e l i m i n a r y reading, two avoided the question, two t r i e d t o 
read mathematics books but found them d i f f i c u l t and two teachers said 
t h a t i t would be b e t t e r t o do the reading as and when i t was 
suggested during the course. 
Seven teachers mentioned t h a t t u t o r s at the centre sent a 
b o o k l i s t to them before the s t a r t of the course but one of these 
commented "We've been given a b o o k l i s t and we have never been asked 
to read any of them. So any reading we have done i s purely f o r 
personal reasons which probably means i t won't get done." 
I n d i v i d u a l books were mentioned: Skemp^ (8 times, though 
once r a t h e r h a z i l y "That one on concepts. I s i t Skemp?"), Williams & 
2 3 .4 Shuard (5 tim e s ) . Mathematics 5-11 (3 tim e s ) . How Children F a i l 
(3 times) and f i v e other books were mentioned twice or once. 
6.24 New books seem to take time t o reach the a t t e n t i o n of 
teachers. The questionnaire was sent i n March 1981 and yet no 
teacher mentioned HMSO(1980) APU " Mathematical Development, Primary 
Survey Report No. 1'^. 
Possibly more alarming i s the f a c t t h a t more than one of 
the centres who were applying i n 1981 and 1982 to the Diploma Board 
f o r t h e i r l i c e n c e t o run Diploma courses t o be extended, had to be 
i n s t r u c t e d t o r e v i s e t h e i r b o o k l i s t s to include some of the 
p u b l i c a t i o n s issued since 1978 that are p e r t i n e n t to mathematical 
education i n the primary school. 
1 R.R.Skemp (1971) 'Psychology of Learning Mathematics' 
Penguin. 
2 E.M. Williams & H.Shuard (1970) 'Primary Mathematics Today' 
Longman. 
3 HMSO(1979) HMI Series: Matters f o r Discussion 
'Mathematics 5-11, A Handbook of Suggestions' 
4 J.Holt (1969) 'How Children F a i l ' Penguin. 
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D i s t r i b u t i o n of workload 
6.25 The students who s t a r t e d the course i n 1978 or 1979 ( i . e . 
who had e i t h e r completed the whole course or three-quarters of i t ) 
were asked about the spacing of dates f o r handing i n work (LSQ). 
Agree Undecided Disagree Total 
Dates for handing in work 104 53 282 439 
have not been well spaced 24% 12% 64% 100% 
Only one or two students i n the small sample reported a 
build-up of work towards the end of the second year caused by poor 
planning f o r the course. One teacher i n her f i f t h term of the course 
s t i l l had the C h i l d Study, the Mathematical I n v e s t i g a t i o n and two 
short essays t o complete as w e l l as preparing f o r the Mathematics 
examination. " I can't see anyone g e t t i n g i t done. Very sad - i t ' s 
taken the j o y out of the course." 
The m a j o r i t y of courses are w e l l organised w i t h a timetable 
drawn up of the time and du r a t i o n of the various aspects of the 
course. Diploma Board members check these d e t a i l s of the planning f o r 
courses a t v i s i t s t o centres i n connection w i t h l i c e n s i n g or 
r e l i c e n s i n g . 
I t i s important t h a t t u t o r s plan c a r e f u l l y the d i s t r i b u t i o n 
of assignments and essays throughout the course so as t o reduce the 
anxiety caused by an overbearing workload on students. 
T u t o r i a l s 
6.26 Students t a k i n g Diploma courses have vari e d mathematical 
backgrounds and have v a r i e d teaching experience. This makes the 
p r o v i s i o n of t u t o r i a l support necessary and not j u s t f o r the 
i n i t i a t i o n o f the Special Study and Mathematical I n v e s t i g a t i o n . 
Data from the LSQ about the p r o v i s i o n f o r t u t o r i a l s can be 
found i n Appendix 1. 
The problems associated w i t h the organisation of t u t o r i a l s 
at outposts are discussed i n section 5.22(v). 
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6.27 
Results of students who have completed the course 
cross-tabulated against t h e i r views about 
the adequacy of t u t o r i a l p r o v i s i o n (LSQ) 
Results Provision f o r t u t o r i a l s was Total 
Adequate Inadequate 
D i s t i n c t i o n 48 30 78 
62% 38% 100% 
Pass 191 95 286 
67% 33% 100% 
Failed/withdrawn 32 52 84 
38% 62% 100% 
T o t a l 271 177 448 
60% 40% 100% 
2 
The c a l c u l a t e d value o f ^  i s s i g n i f i c a n t a t the 0.1% l e v e l . 
There are very important d i f f e r e n c e s i n the views of sections of 
the student population about the adequacy of t u t o r i a l p r o v i s i o n but 
nevertheless a t h i r d or more of each group thought t h a t the pr o v i s i o n 
was inadequate. 
The population of students who completed the large sample 
questionnaire under-represents those students who have withdrawn from 
the course. So i t i s t r u e t o say tha t at lea s t 40% of the students 
who completed the Diploma course before March 1981 found the 
p r o v i s i o n of t u t o r i a l s inadequate. Some t y p i c a l comments from these 
students are:-
"There was not enough time f o r too many students." 
"There were no t u t o r i a l s though we required them." 
"Major changes were made a f t e r the f i r s t term as a r e s u l t 
of s t a f f / s t u d e n t c o n s u l t a t i o n . " 
"No help forthcoming even a f t e r several requests." 
"The t u t o r .... f o r my c h i l d study had no knowledge of what 
was needed." 
" I was assigned a t u t o r r a t h e r l a t e i n the course." 
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6.28 Tutors were asked i n 1980 and 1981 (CQ) i f t u t o r i a l time 
f o r the course i s part of t h e i r timetabled teaching load. 
YES NO No response 
1980 49% 47% 5% 
1981 63% 33% 4% 
I t i s pleasing t o see t h a t t u t o r s and college a u t h o r i t i e s are 
recognising the importance of t u t o r i a l work. 
The views of adequacy of t u t o r i a l p r o v i s i o n 
of d i f f e r e n t groups of students 
Students Provision f o r t u t o r i a l s was Total 
c l a s s i f y i n g Adequate Inadequate 
themselves as 
Mr. 177 73 250 
71% 29% 100% 
Mrs. 196 147 343 
57% 43% 100% 
37 
64% 
15 
36% 
52 
100% 
T o t a l 271 177 448 
60% 40% 100% 
The c a l c u l a t e d value of V' i s s i g n i f i c a n t at the 0.1% l e v e l . 
An explanation of the d i f f e r e n c e i n views may be that 
married women students have to make spec i a l arrangements at home 
(sect i o n s 5.12-14) more f r e q u e n t l y than other groups of students and 
so some t u t o r i a l time, e.g. a f t e r the weekly meeting of the Diploma 
course, i s not a v a i l a b l e t o them. 
Subsequent courses 
6.30 The r e s u l t s obtained by students who attended the f i r s t 
course run at a centre were compared w i t h the r e s u l t s of students who 
attended subsequent courses:-
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D i s t i n c t i o n Pass F a i l / 
Withdrawn 
Total 
F i r s t course run 
at a centre 
93 
13% 
408 
56% 
229 
31% 
730 
100% 
Subsequent courses 
run at a centre 
80 
16% 
280 
55% 
145 
29% 
505 
100% 
T o t a l 173 688 374 1235 
14% 56% 30% 100% 
The incidence of students withdrawing from the course decreases 
s l i g h t l y and the p r o p o r t i o n of d i s t i n c t i o n s increases s l i g h t l y when 
the course i s taught on the second and subsequent occasions, but no 
s i g n i f i c a n t d i f f e r e n c e s are i n d i c a t e d . 
Mathematical I n v e s t i g a t i o n 
6.31 The idea of a Mathematical I n v e s t i g a t i o n i s new to many 
teachers who are t a k i n g the course. Tutors prepare f o r t h i s aspect 
of the course by i n c l u d i n g open-ended questions i n the Mathematics 
component, perhaps by i n v e s t i g a t i n g one or more s t a r t i n g points by 
group discussion, o f t e n by g i v i n g students a l i s t of possible 
s t a r t i n g p o i n t s and by g i v i n g appropriate t u t o r i a l support. 
One t u t o r has provided the f o l l o w i n g guidelines f o r h i s 
students:-
"Mathematical I n v e s t i g a t i o n s 
Choose w i s e l y from the ones suggested. You may i f you wish use 
one of your own provided i t i s approved. Points to be noted: 
(1) Books and a r t i c l e s may be used but only f o r i n s p i r a t i o n as 
a s t a r t e r . References should be given and i n v e s t i g a t i o n s 
l i m i t e d t o e x t r a c t i o n of m a t e r i a l from these references 
w i l l not score h i g h l y . 
(2) What we are looking f o r i s o r i g i n a l thought, though t h i s 
may be ' o r i g i n a l ' only t o you. Even i f i t appears 
elsewhere i t i s ' o r i g i n a l ' to you i f you haven't seen i t . 
(3) A l l progress should be shown even i f apparently leading to 
a b l i n d a l l e y . Credit w i l l be given t o : -
( i ) a systematic approach; 
( i i ) the use of mathematical knowledge and s k i l l s 
however elementary; 
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( i i i ) the r e c o g n i t i o n of short cuts and g e n e r a l i s a t i o n of 
conclusions, e.g. by the use of appropriate 
symbols; 
( i v ) some attempt at j u s t i f i c a t i o n or proof of such 
conclusions where possible. 
(4) A wise choice i s one which i n t e r e s t s you and about which 
you have some knowledge or easy a c c e s s i b i l i t y to such 
knowledge. 
(5) A concise presentation showing a v a r i e t y of approaches i s 
pref e r a b l e t o a long rambling e f f o r t f o l l o w i n g j u s t one 
approach." 
Nevertheless the moderators at three or four centres have h i g h l i g h t e d 
problems associated w i t h the I n v e s t i g a t i o n : -
" I t i s always d i f f i c u l t , both f o r the College s t a f f and f o r 
the e x t e r n a l examiner, i n assessing the Mathematical 
I n v e s t i g a t i o n s , t o know how much mathematical j u s t i f i c a t i o n 
of hypotheses can be expected from students whose 
mathematics background i s r e l a t i v e l y l i m i t e d , but 
d i f f i c u l t y i n assessment should not take away from the 
value t h a t most of the teachers c l e a r l y derive from t h i s 
work. We also have the f e e l i n g t h a t some subjects are much 
more amenable than others t o i n v e s t i g a t i o n at the le v e l s 
i nvolved, and t h a t some students have suffered a l i t t l e , 
though not f a i l e d , because they have chosen a subject 
which, while they were e n t h u s i a s t i c about i t , d i d not allow 
them t o proceed e a s i l y or f r u i t f u l l y . " 
Another moderator has reported a successful management of t h i s aspect 
of the course:-
"Students were required t o submit a f u l l r e port on a single 
i n v e s t i g a t i o n to include generalisations and proofs of any 
r e s u l t s discovered. A l i s t of twenty i n v e s t i g a t i o n s was 
provided, i n c l u d i n g both number and s p a t i a l i n v e s t i g a t i o n s , 
and were chosen i n an attempt t o force the students t o 
create some mathematics which f o r them was new. I t was 
hardly possible i n any of the l i s t e d twenty i n v e s t i g a t i o n s 
f o r students t o consult a t e x t or reference book. One 
student was permitted t o present two i n v e s t i g a t i o n s - an 
unsuccessful attempt at one together w i t h a successful 
attempt at a second. This component of assessment was 
c a r r i e d out during term 6 of the course w i t h half-an-hour 
supervision per week. The c r i t e r i a l a i d down were q u i t e 
demanding and most of the students responded very w e l l . I t 
was c l e a r from the reports t h a t a l l the students had thus 
become immersed i n mathematical a c t i v i t y . Having seen the 
work o f a l l students I agreed w i t h t u t o r s t o award 3 x A, 
3 X B, 5 X C and 3 x D grades." 
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Students' views on the helpfulness of the I n v e s t i g a t i o n can be found 
i n s e c t i o n 9.13. 
Special Study 
6.32 By c o n t r a s t w i t h the Mathematical I n v e s t i g a t i o n which i s 
new t o many of the students t a k i n g the course, i t might be assumed 
th a t the purpose of the Special Study of c h i l d r e n learning and doing 
mathematics would be c l e a r t o the teachers and need l i t t l e 
p r e p a r a t i o n by the t u t o r s . 
However, one moderator commented:-
"The purposes and processes of the c h i l d study are not 
e n t i r e l y c l e a r to weaker candidates though they seem (even 
i n t u i t i v e l y ) c l e a r to stronger ones. Consequently 
performance on t h i s important section i s v a r i a b l e and 
sometimes less perceptive than one would expect from 
experienced teachers. Special a t t e n t i o n should be paid to 
e s t a b l i s h i n g i n candidates' minds the c r i t e r i a that w i l l be 
used t o judge these stu d i e s . I know t h i s has been done but 
i t should be done even more s t r o n g l y . " 
Tutors at one centre have prepared a sheet of guidelines 
f o r students about the Child Study:-
"1 This i s not a study of a c h i l d as a person. I t i s a 
study of the way a c h i l d learns mathematics, and h i s 
p e r s o n a l i t y , s o c i a l background e t c . only become relevant 
inasmuch as they a f f e c t h i s le a r n i n g of mathematics, 
e.g. a poor reader or a deaf c h i l d would pose problems 
of presentation and communication of mathematical ideas. 
2 The s t r u c t u r e of a c h i l d study should be:-
( i ) I n t r o d u c t i o n -
background and past record of the c h i l d (or 
c h i l d r e n ) 
why these c h i l d r e n were chosen 
a b r i e f d e s c r i p t i o n of the way you w i l l study the 
c h i l d r e n 
( i i ) Observations -
what the c h i l d i s asked t o do 
the c h i l d ' s responses 
your perception of the children's d i f f i c u l t i e s and 
what you do about them 
examples of chil d r e n ' s work ( i n c l u d i n g mistakes) 
the progression of the c h i l d ' s work 
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comparison between, f o r example, s p a t i a l and 
numerical a b i l i t y 
comparison w i t h other c h i l d r e n 
i n t e r e s t i n g remarks made by the c h i l d r e n or 
a c t i v i t i e s undertaken by them. 
In s h o r t , observations of the i n t e r - a c t i o n between 
teacher and c h i l d i n the teaching of mathematics 
and your analysis of the c h i l d ' s t h i n k i n g . 
( i i i ) Conclusions -
a review of the term's/2 terms'/year's work 
a comparison between the c h i l d r e n 
a r e t r o s p e c t i v e review of the methods and materials 
you used 
an analysis of the c h i l d ' s attainment l e v e l at the 
end o f the study 
any other comments of i n t e r e s t . 
3 I t should be possible f o r anybody reading the study t o : -
( i ) get an idea of the c h i l d ' s t h i n k i n g 
( i i ) know what methods you have used and t h e i r e f f e c t 
( i i i ) see the e s s e n t i a l i n t e r - a c t i o n t h a t has taken place 
between you and the c h i l d 
( i v ) know what mathematics has been l e a r n t and what 
l e v e l of understanding has been reached." 
The value of causing teachers t o observe c h i l d r e n doing mathematics 
and l i s t e n t o them t a l k i n g about mathematics i s seen from a quotation 
from the conclusion of a student's Child Study f o r which he was 
awarded a grade A:-
"The f i r s t t h i n g t h i s c h i l d study has taught me i s tha t I 
do not normally observe c h i l d r e n enough. This i s the f i r s t 
time f o r several years t h a t I have r e a l l y sat down, looked 
at c h i l d r e n ' s work and ta l k e d t o c h i l d r e n f o r a 
comparatively long time about t h e i r work." 
Students' views on the helpfulness of the Special Study can be found 
i n s e c t i o n 9.12. 
V i s i t s to schools 
6.33 Many students i n infor m a l conversation have said that they 
would l i k e v i s i t s t o schools where the mathematics i s taught w e l l or 
where i n t e r e s t i n g developments i n the mathematics or i n the 
org a n i s a t i o n f o r mathematics are being t r i e d . 
The value of two such t r i p s i s described by a t u t o r : -
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"While i t i s d i f f i c u l t to be precise about t h e i r e f f e c t , 
the two v i s i t s t o schools were very h e l p f u l to the course 
members. The very f a c t of having to consider someone 
else's teaching was very s t i m u l a t i n g and i t would seem 
desi r a b l e t o increase the number of v i s i t s . ( I t should be 
noted w i t h r e g r e t t h a t one or two heads were r e l u c t a n t to 
release teachers - one r e f u s i n g completely as he could not 
be given a l i s t o f how the teachers performance would be 
improved.)" 
Conclusion 
6.34 Generally the teaching of the Diploma course i s seen to be 
valuable and worthwhile by the students. Tutors i n many centres 
r e f l e c t on t h e i r experience and t r y to improve t h e i r methods of 
presenting d i f f e r e n t sections of the course. Each Diploma class does 
have teachers of a wide range of experience, mathematical knowledge 
and age-range taught. A class teaching approach was most of t e n used 
w i t h perhaps inadequate a t t e n t i o n to o f f e r i n g s u i t a b l e levels of work 
f o r students on the same t o p i c . I t seems clear that the purpose of 
questions, discussion and work set from any course a c t i v i t y should be 
r e l a t e d c l o s e l y t o work i n school and should aim to make good use, 
where po s s i b l e , of students' classroom experience. The work on 
mathematical knowledge should not perhaps aim f o r the same standard 
f o r a l l teachers, and should be more s t r o n g l y r e l a t e d to the 
mathematics which w i l l form an e f f e c t i v e background to that taught i n 
primary schools. 
Students have to be prepared t o grapple w i t h new ideas and 
to work on t h e i r own, but at the same time t u t o r s need t o present 
t h e i r work so as t o b r i n g i n teachers' experience and make the new 
work meaningful and where possible relevant t o the teachers' d a i l y 
work. The 20% of students who c r i t i c i s e d t h e i r courses must have 
f e l t t h a t the new content was not brought i n t o s u f f i c i e n t 
r e l a t i o n s h i p w i t h t h e i r work as teachers. This i s a serious 
c r i t i c i s m as i d e a l l y one would l i k e the t u t o r s t o r e l a t e mathematical 
content t o the work of the Mathematical Education component. 
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CHAPTER 7 
THE ASSESSMENT OF DIPIXMA COURSES 
7.1 The assessment of a student's work f o r the Diploma course 
i s c a r r i e d out by the t u t o r s at the centre then e x t e r n a l l y moderated 
and the r e s u l t s are r a t i f i e d by the Diploma Board. 
Grading of elements 
7.2 Diploma courses are assessed by work f o r each of the four 
elements of the course. Mathematics, Mathematical Education, the 
Special Study and the Mathematical I n v e s t i g a t i o n , and graded on a 
f i v e p o i n t scale defined by the Diploma Board as:-
A. Unusually w e l l done; shows f l a i r , o r i g i n a l i t y and a 
comprehensive understanding o f the issues involved. 
B. Well done; a comprehensive understanding of the issues 
involved and evidence of an a b i l i t y to organise the 
m a t e r i a l so as to make a worthwhile statement. 
C. Adequate; shows understanding of the major issues 
inv o l v e d , but some weaknesses. 
D. Barely adequate; e i t h e r evidence of d i l i g e n c e , but l i m i t e d 
understanding of the issues involved or evidence of 
misapplied energies r e s u l t i n g i n i r r e l e v a n c e , or 
inadequate coverage o f the major issues or both. 
E. Unacceptable; no evidence of understanding of the issues 
involved; r e s u l t i n g e i t h e r from lack of a p p l i c a t i o n , 
f a i l u r e t o produce work, r e f u s a l to consider advice, 
i n a b i l i t y t o comprehend or any other reason. 
The Mathematics component 
7.3 The mathematics component i s required t o be assessed wholly 
or mainly by examination. 
About h a l f the centres set a si n g l e examination towards the 
end of the course w i t h most of the others s e t t i n g an examination at 
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the end of each year. Information derived from college submissions 
suggests t h a t seven centres have assessment by an examination and by 
s e t t i n g r e g u l a r assignments or examining course work. One centre sets 
short examinations at the end of each term of the course. 
Mathematics examinations 
7.4 I n general the examination papers are unseen before the 
time of the examination. B a l l (1980) describes an examination paper 
t h a t was given t o students four weeks before the examination. They 
were f r e e t o discuss the paper w i t h the t u t o r s or w i t h anyone they 
chose and t o b r i n g notes f o r selected questions t o the examination 
where they were required to answer questions on the o r i g i n a l and on a 
supplementary unseen paper. 
I n a submission approved by the Diploma Board i n 1982 
t u t o r s are proposing t o assess the Mathematics component by s e t t i n g 
four examination papers during the course:-
"(a) Knowledge based and simple 
(b) To be worked at home 
(c) To be worked at college (seen and unseen) 
(d) To be worked at college (unseen) 
Note t h a t the aims of such papers and t h e i r accompanying 
preparation are:-
to b r i n g out the content o f the past term's work 
to emphasise the v a r i e t y of problem s o l v i n g techniques 
to examine the mathematical t h i n k i n g of the teacher 
to help the teacher r e l a t e such t h i n k i n g to h i s 
mathematical teaching." 
The t u t o r s at t h i s centre have devised a system of examinations which 
should be h e l p f u l i n coping w i t h students' anxiety. 
D.Ball (1980) 'The F i r s t Year' Mathematics i n School, Vol.9 No.3 
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7.5 The s e t t i n g of appropriate examinations i s no easy task f o r 
the t u t o r s . Comments from two moderators h i g h l i g h t d i f f e r e n t aspects 
of the problem and suggest ways of improvement. 
"The questions (on the Maths exam paper) were reasonably 
s t r a i g h t f o r w a r d and tested both students' knowledge and 
understanding. The marks achieved were very high and most 
students answered more than the required number of 
questions. I am d e l i g h t e d w i t h these r e s u l t s since a l l the 
students w i l l now f e e l more confident about t h e i r 
mathematical a b i l i t y ( j u s t i f i a b l y ) since they have now 
proved t o themselves t h a t they can do some mathematics -
even under examination c o n d i t i o n s . " 
"Teachers are i n e v i t a b l y anxious about the mathematics 
examination, and a way needs to be found of ensuring that 
they do not r e v e r t to former examination behaviour. I n 
the f i r s t examination, both questions and answers had a 
f l a v o u r of CSE. The r e c e n t l y - s e t paper r e l a t e d much more 
c l o s e l y to the primary classroom, and I hope that the 
q u a l i t y of the response w i l l s i m i l a r l y improve. I remain 
t o t a l l y unconvinced that a mathematics examination i s an 
appropriate method of assessing a course given to a 
m i x e d - a b i l i t y group of a d u l t s , whose knowledge and 
understanding may e a s i l y span a ten-year d i f f e r e n c e i n 
background. A f i l e of mathematics course-work would, i n my 
view, be much more appropriate and would make i t easier f o r 
colleges to do mathematics at appropriate l e v e l s f o r 
students w i t h a great range of background and a b i l i t y . " 
7.6 Students were asked t h e i r views about examinations i n the 
large sample questionnaire. I n March 1981, when they received the 
questionnaire, the students who s t a r t e d the course i n 1978 would, 
apart from a few exceptions, have f i n i s h e d the course, the m a j o r i t y 
of students who s t a r t e d the course i n 1979 would have completed f i v e 
of the s i x terms of t h e i r course and so the examination would be 
taken i n about 3 months, and the m a j o r i t y of those who s t a r t e d the 
course i n 1980 would be more than a year away from the examination. 
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( i ) 
Students get anxious about Agree Undecided Disagree Total 
the exams 
Starting date 
1978 147 13 23 183 
80% 7% 13% 100% 
1979 215 22 21 258 
83% 9% 8% 100% 
1980 217 42 15 274 
79% 15% 5% 100% 
Total 579 77 59 715 
81% 11% 8% 100% 
This t a b l e gives some sense of the widespread anxiety f e l t ; 
over 80% of the students recognised i t e i t h e r i n themselves or 
i n other students. 
( i i ) 
My enjoyment of the course was Agree Iftidecided Disagree Total 
spoiled by having to be assessed 
Starting date 
1978 23 14 145 182 
13% 8% 80% 100% 
1979 46 168 258 
17% 18% 65% 100% 
1980 50 65 154 269 
19% 24% 57% 100% 
Total 117 125 467 709 
17% 18% 66% 100% 
The a n x i e t y , although widespread, i s not overwhelming f o r many 
students. 
( i i i ) 
An examination is the best way 
of assessing the Mathematics Agree Undecided Disagree Total 
component of the course 
Starting date 
1978 91 42 47 180 
51% 23% 26% 100% 
1979 95 75 92 262 
36% 29% 35% 100% 
1980 71 % 104 271 
26% 35% 38% 100% 
Total 257 213 243 713 
36% 30% 34% 100% 
Students' opinion seems t o be f a i r l y evenly d i v i d e d . There i s 
c e r t a i n l y no s u b s t a n t i a l m a j o r i t y s t a t i n g that the examination 
i s an inapp r o p r i a t e method of assessing the Mathematics i n the 
course. There i s however, progressive disagreement w i t h "An 
examination i s the best way of assessing the Mathematics 
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component of the course" and a reduction from 51% to 26% who 
agree w i t h the statement. 
(iv) 
The Mathematics examination 
should be easy so that students Agree Undecided Disagree Total 
get high marks and their con-
fidence increases 
Starting date 
1978 3 31 146 180 
2% 17% 81% 100% 
1979 19 62 180 261 
7% 24% 69% 100% 
1980 17 70 184 271 
6% 26% 68% 100% 
Total 39 163 510 712 
5% 23% 72% 100% 
I t i s i n t e r e s t i n g t o compare t h i s t a b l e w i t h the f i r s t 
moderator's comment t h a t was quoted i n section 7.5. 
Anxiety about examination 
7.7 At the end of the large sample questionnaire (Appendix 1 ) , 
students were asked t o make any other comments about the Diploma. 
Approximately 6% made comments which revealed anxiety about 
examinations (20% made comments about the lack of relevance of the 
course to t h e i r classroom experience (see section 6.5). 
Two of the se commen ts from students are quoted:-
( i ) (A woman teacher aged 35-39, having a scale 2 post i n a 
5-11 school, who was s t i l l doing the course) 
"The exam i s a burden t o a l l ( i n my group). To not have 
i n s t a n t r e c a l l of f a c t s etc i n exam conditions seems 
i r r e l e v a n t - I have found out where to go and from where to 
f i n d i n f o r m a t i o n - I can only gain confidence by experience 
i n classroom using my new knowledge. Would not continuous 
assessment of essays and i n v e s t i g a t i o n s together w i t h an 
outside i n d i v i d u a l assessment through discussion be more 
useful? 
I f we are expected to r e c a l l f a c t s concerning new areas of 
mathematics w i t h a very l i m i t e d amount of experience, we 
must have a d i f f e r e n t l e a r n i n g process t o the c h i l d r e n we 
teach - one important t h i n g that I have learned by being 
i n a l e a r n i n g s i t u a t i o n again i s how d i f f i c u l t i t i s t o 
r e t a i n new knowledge or processes, very o f t e n without 
concrete experience, and how d i f f i c u l t i s the a b i l i t y to 
r e c a l l t h i s a f t e r a period of time without repeated 
experience and p r a c t i c e . " 
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( i i ) (A man teacher aged 25-29, having a scale 2 post i n a 7-11 
school, who was s t i l l doing the course) 
"Although I have confidence i n my own mathematical a b i l i t y 
and have done a l l the set mathematics homework e t c . , I 
r e a l l y do fear f a i l i n g the mathematics exam. I f I d i d 
t h a t , I f e e l i t would be the end of my promotion prospects 
f o r q u i t e a w h i l e . Then I t h i n k d i d I r e a l l y volunteer f o r 
t h i s course - the answer i s yes! I r e a l l y want to do the 
course, but I don't l i k e the idea of that maths exam. You 
see, i t ' s not l i k e any other exam I've taken - you can't 
w a f f l e or w r i t e around the t o p i c . You e i t h e r get i t a l l 
r i g h t , (2) the method r i g h t but wrong answer or (3) 
completely wrong - no marks and a f a i l . There i s too much 
at stake on t h a t exam. I t could be the end of a promising 
career, f o r i f you f a i l you'd be known as - oh yes - he 
f a i l e d the Diploma i n Mathematical Education exam - not 
very n i c e . " 
7.8 Tutors and moderators were asked (CQ, MQ) what p r a c t i c a l 
steps could be taken t o reduce students' anxiety about assessment 
( p a r t i c u l a r l y about examinations). 
Suggestions were made about reducing anxiety by looking at 
specimen questions or t r i a l papers, p u t t i n g more emphasis on the 
coursework and p l a y i n g down the examinations, s e t t i n g an informal 
atmosphere, (e.g. coffee at h a l f - t i m e ) using 'prepared' papers or 
'open book' examinations, g i v i n g reassurance, or by doing away wi t h 
examinations (5 moderators). 
One t u t o r commented but the r e s u l t s show the anxiety 
wasn't necessary". A l l t u t o r s and a l l moderators except one were 
sympathetic t o the fears and worries of the students. The 
exceptional moderator commented " 1 am not aware of any anxiety 
other than t h a t before the course i s under way." 
The Mathematical Education component 
7.9 The Mathematical Education i s , i n p r a c t i c e , assessed by one 
or more of the f o l l o w i n g methods: 
(a) a timed unseen examination; 
(b) an examination i n which the answers to questions have been 
wholly or p a r t l y prepared beforehand; 
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( c ) one or more assignments set at various times during the 
course. 
Information derived from college submissions indicated that 
four centres assessed the Mathematical Education by examination 
alone, f i f t e e n by assignments alone and twenty-six centres used both 
assignments and examinations. The nature of the o p t i o n a l mixture has 
caused a deal of u s e f u l discussion at the preparation stage of 
submissions and at re g i o n a l meetings of t u t o r s and moderators. 
The unseen examination i s us e f u l f o r asking questions to 
which teachers w i t h s p e c i a l r e s p o n s i b i l i t y f o r mathematics might 
reasonably be expected t o supply 'on the spot' answers, e.g. comments 
on c h i l d r e n ' s work and d i f f i c u l t i e s and suggestions f o r developing 
the mathematics, how t o use to good e f f e c t c e r t a i n pieces of 
mathematical equipment, and understanding the sequential development 
of some aspect of mathematics. 
Anxiety i s not only associated w i t h Mathematics 
examinations (see sections 7.6-7.8). Four d i f f e r e n t groups of 
students who were preparing f o r both a Mathematics examination and an 
unseen Mathematical Education examination were asked which 
examination they were more apprehensive about. I n each group opinion 
was more or less evenly d i v i d e d ; some students were worried about 
the right/wrong p o l a r i t y of the Mathematics questions, others were 
worried about the nebulous nature of some of the Mathematical 
Education questions. 
A moderator f o r one centre reported "The 'seen' paper was a 
new approach, and i t must be deemed a success. Eleven questions were 
presented to students one week p r i o r to the examination, and three 
answers were r e q u i r e d . The r e s u l t s gave evidence of dir e c t e d and 
purposeful reading by students i n nearly a l l cases. The marking was 
approached i n a more c r i t i c a l manner than would have been deemed 
appropriate f o r an unseen paper. The anxiety f a c t o r was 
considerably reduced and students were appr e c i a t i v e of t h i s new approach." 
Tutors have devised an impressive amount of rele v a n t , 
i n t e r e s t i n g assignments th a t c a l l upon the teachers' experience of 
teaching and organising mathematics e.g.:-
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1. Construct a mathematical game, use i t i n your classroom, 
comment on i t s e f f e c t i v e n e s s and value i n mathematics 
l e a r n i n g . 
2. Outline a sequential development of a t o p i c i n primary 
school (mention relevant apparatus and o r g a n i s a t i o n ) . 
3. Assessment - what i s i t f o r and how can you achieve a 
successful balance betweem competency and understanding? 
4. Production of a resource f i l e f o r the teaching of shape to 
a p a r t i c u l a r age range. 
5. Discuss what you consider to be the desirable 
c h a r a c t e r i s t i c s of a teacher who is. responsible f o r the 
development of mathematics teaching i n a primary school. 
6. Choose a h i s t o r i a l t o p i c and show how i t s study can enrich 
present day maths lessons. Your account should focus 
s p e c i f i c a l l y on the mathematical content of your chosen 
top i c and i t should be supported by c l e a r examples drawn 
from your own experience. 
7. What j u s t i f i c a t i o n does Dienes give f o r the use of his M u l t i -
Base A r i t h m e t i c Blocks? How u s e f u l do you t h i n k h i s views 
are i n the teaching of other mathematical concepts? 
I l l u s t r a t e your answer w i t h examples. 
Whilst the best of the assignments done by students s k i l f u l l y l i n k e d 
theory and p r a c t i c e and included perceptive a n a l y t i c a l comments, 
other assignments were, by comparison, pedestrian. Many teachers 
have expressed anxiety about having t o w r i t e essays and they have 
obviously expended considerable time and e f f o r t , but o f t e n the bulk 
of the work i s made up of an u n c r i t i c a l re-statement of information 
gleaned from a s i n g l e source. 
The Special Study 
7.10 The preparation f o r the Special Study i s described i n 
section 6.32. 
The b e t t e r studies are a j o y to read. They t e l l i m p l i c i t l y 
of the s e n s i t i v i t y of teachers i n l i s t e n i n g t o c h i l d r e n who are 
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l e a r n i n g new ways of t h i n k i n g about mathematics. The quotations from 
the c h i l d r e n ' s speech and the s e l e c t i o n of children's work are both 
apposite and i l l u m i n a t i n g . The teachers' comments on the c h i l d r e n ' s 
l e a r n i n g and t h e i r analysis of what has taken place fr e q u e n t l y show a 
remarkable l e v e l of perception. 
Weaker spec i a l studies may focus more on the teacher's 
teaching than the c h i l d r e n ' s l e a r n i n g , they may quote children's 
dialogue or c h i l d r e n ' s work i n a p p r o p r i a t e l y and they may not present 
any p i c t u r e of a c h i l d or group of c h i l d r e n who are t h i n k i n g deeply 
about mathematics. 
The Mathematical I n v e s t i g a t i o n 
7.11 Assessment and moderation of Mathematical I n v e s t i g a t i o n s 
can pose problems. Students have varying backgrounds and the 
q u a n t i t y and nature of the t u t o r i a l guidance given are not 
necessarily easy to determine. 
Feedback to students 
7.12 One of the r e g u l a t i o n s f o r the Diploma requires College 
Boards to " r e t a i n i n t a c t a l l marked examination s c r i p t s and records 
of a l l other assessed work f o r a minimum of f i v e years". 
A small m i n o r i t y of t u t o r s have i n t e r p r e t e d t h i s by not 
r e t u r n i n g any assignment work to the students. This cannot be good 
p r a c t i c e ; i t does not allow the students to learn from the feedback 
because they do not know whether t h e i r work i s s u f f i c i e n t l y 
s a t i s f a c t o r y to j u s t i f y f u r t h e r commitment of t h e i r spare time to the 
course. Above a l l , the teachers see i t as e d u c a t i o n a l l y unsound. 
They r e a l i s e the value of r e t u r n i n g marked work to t h e i r c h i l d r e n 
q u i c k l y and, w h i l s t accepting t h a t i t w i l l take longer f o r a piece 
of work to be marked say by two t u t o r s and perhaps sent to the 
e x t e r n a l moderator, they see l i t t l e reason why the same value should 
not be r e a l i s e d on the Diploma course. 
One student reported t h a t she thought the t u t o r s "ought to 
oversee a b i t more, perhaps give a b i t more work and d i r e c t e d 
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The network of M o d e r a t o r s i n March 1981 
7.14 The diagram below shows t h e network o f m o d e r a t o r s i n 
March 1981. 
22 15 
- o 
55 26 
» -
34. 
71 
• <-• 
• 37 
• 9 
• 35 
I I I 
• 30 
I I I 
^^  
• 54 
52 (S) 
24 
28 0<-
® 
45 
69 
41 
® 
50 
68 
-> o 
48 
® 18 
16 • .... 76 ......^ • 38 53 
0 12 
33 
® 27 
32 
• 1 
• 2 
• 4 
• 17 
• 29 
© 3 1 
• 36 
• 46 
• 51 
0 5 7 
• 60 
• 61 
Note 
( a ) 
( b) 
• 19 
• 21 
• 47 • 66 
• 75 
The numbers a s c r i b e d t o c e n t r e s a r e i n Appendix 2. 
The r e m a i n i n g s y m b o l s a r e d e f i n e d a s : -
0 a c e n t r e w i t h a s i n g l e moderator 
(•) a c e n t r e w i t h j o i n t m o d e r a t o r s 
A B 
e c e n t r e s A and B have a common moderator 0 
A 
0 
A 
• B 
-> 0 
B 
a t u t o r a t c e n t r e A i s a moderator a t c e n t r e B 
a former moderator a t c e n t r e A i s a moderator 
a t c e n t r e B 
146 
reading. At l e a s t t o l e t you have your work back. We had to assume 
tha t no news was good news, but we s t i l l have not seen any of the 
work." When the research f e l l o w asked the t u t o r about the work of 
the students, and e s p e c i a l l y those i n the small sample, he commented 
"There i s no hurry t o r e t u r n the students' work. I t o r i g i n a l l y got 
held up because of the moderator's i l l n e s s . There i s even a case 
f o r r e t a i n i n g i t as assessment work." 
The work of moderators 
7.13 Moderators play an important r o l e i n the process of 
assessment. They and not the Diploma Board vet examination papers, 
check the marking of s c r i p t s and look at a sample of assignments, 
i n v e s t i g a t i o n s and sp e c i a l s t u d i e s . Their duties as external 
examiners are prescribed by the Diploma r e g u l a t i o n s . 
The Diploma Board f e e l s t h a t i t i s desirable that no 
moderator s h a l l moderate f o r a p a r t i c u l a r college f o r more than two 
consecutive 3-year l i c e n c e s . This may cause the network of 
moderators t o become more connected. The expertise of t u t o r s who 
have run e f f e c t i v e and successful courses could be used to a greater 
extent i n moderating courses. 
7.14 See Diagram on the previous page. 
7.15 The curr e n t work of moderators (or t h e i r l a s t post i f they 
have r e c e n t l y r e t i r e d ) i s summarised i n the f o l l o w i n g t a b l e : -
Work of Moderators Number of 
Moderators 
Primary school teachers 9 
Secondary school teachers 2 
LEA mathematics advisers 8 
College mathematical education 
l e c t u r e r s 11 
U n i v e r s i t y mathematical 
education l e c t u r e r s 16 
U n i v e r s i t y mathematics l e c t u r e r s 4 
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I d e a l l y a moderator should have experience of teaching mathematics to 
i n f a n t and j u n i o r school c h i l d r e n as w e l l as the understanding of 
mathematics and mathematical education t h a t provides the background 
to primary mathematics. 
Some centres appoint j o i n t moderators w i t h complementary 
experience. 
7.16 Approximately three-quarters of the moderators have a 
t r a v e l l i n g time to the centre operating the Diploma of less than two 
hours; f o r approximately h a l f the moderators, i t i s less than one 
hour. 
7.17 Moderators were asked to give d e t a i l s of t h e i r work i n 
moderating Diploma courses during the time i n t e r v a l from Easter 1980 
to Easter 1981. The t o t a l time spent was generally i n the range of 
20 hours t o 50 hours and most moderators made e i t h e r two, three or 
four v i s i t s t o the centre during t h a t time. 
7.18 The work of moderators seems to f a l l i n t o three parts 
(*indicates t h a t t h i s i s pa r t of the work of a l l or most moderators):-
( i ) being an e x t e r n a l examiner f o r the course. This involves:-
* discussion of proposed exam questions 
discussion of proposed assignments ( i n c l u d i n g Child 
Studies and I n v e s t i g a t i o n s ) 
* reading examination s c r i p t s ( e i t h e r a l l or a s u b s t a n t i a l 
sample) 
* reading of I n v e s t i g a t i o n s , Child Studies and other 
assignments ( e i t h e r a l l or a sample) 
* att e n d i n g the college examiners' meeting 
* w r i t i n g a r e p o r t to the College Board and the Diploma Board 
( i i ) meeting and g i v i n g encouragement to t u t o r s and students, 
i n c l u d i n g some o f : 
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* discussion of the progress of the course 
* a t t e n d i n g college Diploma board meetings 
* meeting students 
meeting applicants f o r the course 
atte n d i n g a Diploma presentation ceremony 
* j o i n i n g a day meeting or evening session of the course 
( i i i ) meeting w i t h other people i n c l u d i n g : -
* a t t e n d i n g r e g i o n a l meetings and moderators' meeting 
c o n s u l t i n g w i t h the j o i n t moderator. 
7.19 Three case studies of the work of moderators f o l l o w : -
(a) A moderator f o r a centre i n a r u r a l area. He normally goes 
to the centre at lunchtime on days of v i s i t " t o t a l k w i t h t u t o r s i n 
the afternoon before the evening v i s i t to the course. Not a l l t h i s 
t a l k i s about Diploma work." 
D e t a i l s of v i s i t s (approx. 30 hours' work + t r a v e l l i n g t i m e ) : -
Month of v i s i t Purpose of v i s i t 
"May 1980 
Jul y 1980 
October 1980 
j o i n i n g group f o r evening session 
s o c i a l occasion/award of diplomas 
j o i n i n g group f o r evening session" 
Other work inclu d e s : -
"reading some p r o j e c t s and assignments 
discussions w i t h t u t o r s 
r e g i o n a l moderators' meetings". 
A h e l p f u l covering l e t t e r included:-
"The d i f f i c u l t y i n the case of l o c a l moderators i s that 
people see each other o f t e n i n other contexts. Thus I've 
met many of the teachers on the courses at other places and 
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we have sometimes t a l k e d about diploma matters e.g. 
p r o j e c t s and i n v e s t i g a t i o n s , sometimes about other t h i n g s . " 
(b) A moderator whose t r a v e l l i n g time to the centre i s i hour 
and who i s able t o look i n on the course (which had some i n i t i a l 
problems but which i s now running w e l l ) f a i r l y f r e q u e n t l y , 
(approx. 60-70 hours' work) 
V i s i t s : 
Month of v i s i t Purpose of v i s i t 
A p r i l t o J u l y "1st course 
Probably 4 v i s i t s to see the end of 
the course, seeing students. 
papers, moderating 
J u l y t o A p r i l 2nd course 
5 or 6 v i s i t s : 
To agree new schemes 
To vet students 
To meet students i n the welcome 
meeting 
To meet students i n course time 
To discuss essays" 
A d d i t i o n a l work:-
"Moderating f i n a l s c r i p t s , studies 
" essays 
Submitting r e p o r t 
Regional tutors/moderators' meetings 
Moderators' meeting London" 
(c) Unequal, j o i n t moderation between: 
( i ) a college l e c t u r e r (12 hours + 2 hours' t r a v e l l i n g , 
1 v i s i t ) 
The v i s i t was 
Month of v i s i t Purpose of v i s i t 
"June See and moderate students' work 
w i t h f e l l o w moderator" 
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A d d i t i o n a l l y the work i n v o l v e d : -
"attending moderators' meeting, w r i t i n g report 
(Note: I am very much the second moderator working c l o s e l y 
w i t h f i r s t moderator who does most of work and receives 
most of fee. Being less c l o s e l y involved w i t h i n d i v i d u a l 
students enables a second moderator t o probe more d i r e c t l y 
some of the issues raised i n the moderation." 
( i i ) a primary school headmaster (20-25 hours + 3 hours 
t r a v e l l i n g , 7 v i s i t s ) 
The v i s i t s were:-
Month of v i s i t Purpose of v i s i t 
"3 v i s i t s per year 
(once per term) 
2 v i s i t s per year 
1 v i s i t per year 
( J u l y ) 
1 v i s i t (autumn) 
Talk to students on the course about 
primary maths, o f t e n together w i t h a 
colleague. 
Discussion w i t h t u t o r s . 
Meeting w i t h other moderator, and 
college s t a f f , f o r f i n a l marks. 
To discuss w i t h Diploma Board 
contact the renewal of licence^ 
" I meet twice during the year w i t h the t u t o r s to moderate 
marks given; u s u a l l y at the end o f the Christmas and 
summer terms. I moderate a sample of f i n a l s c r i p t s i n the 
summer and then meet w i t h the other moderator, who has also 
looked at sample s c r i p t s , to consider f i n a l marks f o r 
students, and meet w i t h course t u t o r s and college 
p r i n c i p a l . This i s i n J u l y . " 
A covering l e t t e r gives i n s i g h t i n t o the value of having a 
good primary school teacher as a moderator:-
"The form does not present the whole p i c t u r e , nor can i t , 
i n the sense th a t being a l o c a l colleague to most of the 
people on the course, a great deal of my contact i s of an 
informal and constant nature. I f a student on the course 
wishes t o discuss anything, they tend t o c a l l i n at the 
school here, w i t h the knowledge of the t u t o r s ; and very 
many o f the students are teachers I meet i n the normal 
round, due t o my maths a c t i v i t y of an in - s e r v i c e t r a i n i n g 
nature, i n the area. I also see the t u t o r s very r e g u l a r l y 
as they are i n school supervising t e a c h e r - t r a i n i n g 
students, so r e a l l y I have constant contact w i t h the 
courses, of a nature which i t i s d i f f i c u l t t o show on the 
form. 
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I b e l i e v e the f a c t t h a t I am a p r a c t i s i n g teacher, and 
oft e n take colleagues i n t o the course to t a l k to students, 
i s a help - i n f a c t , I t h i n k i t ' s a d i s t i n c t advantage to 
the course. On the other hand, because I'm i n school, i t 
i s v i r t u a l l y impossible to f i n d time t o attend n a t i o n a l 
discussions e t c . , which I recognise to be important, and i n 
t h i s sense I f e e l somewhat i s o l a t e d . " 
7.20 Moderators were asked (MQ) "How do you t h i n k comparable 
standards of courses throughout the country can best be obtained?" 
Some of the 41 moderators made more than one response. 
Number of 
Improve the flow of inf o r m a t i o n 
Exchange of i n f o r m a t i o n at n a t i o n a l / r e g i o n a l 
meetings 
Exchange of i n f o r m a t i o n at sub-regional 
meetings ( o f about 4 centres) 
C i r c u l a t i o n o f sample exam papers 
V i s i t s by moderators t o other centres 
Discussions between moderators about 
p a r t i c u l a r pieces of work f o r assessment 
Improve the connectedness of the network of 
moderators 
Moderators responsible f o r more than 1 centre 
J o i n t moderation i s h e l p f u l 
Some interchange of moderators from college 
to c o l l e g e (e.g. every 3 years, or 
i n r o t a t i o n ) 
More t u t o r s involved i n teaching the course 
to be moderators 
Central c o n t r o l . 
An occasional s u p e r - v a l i d a t i o n exercise 
String e n t check on s u i t a b i l i t y of moderators 
Comparability study between 3 or 4 centres 
Devolution of power 
Not sure i t i s possible - courses are d i f f e r e n t 
Not sure i t i s d e s i r a b l e - courses are d i f f e r e n t 
A standard exam would be a retrograde step 
moderators 
21 
3 
3 
2 V 
32 
J 
14 
7.21 Moderators' reports f o r courses which f i n i s h e d before or 
i n J u l y 1981 were examined as part of the work of the research p r o j e c t . 
Almost a l l the r e p o r t s from moderators were penetrating, 
perceptive documents which discussed s p e c i f i c d e t a i l s and 
d i f f i c u l t i e s i n an open and c o n s t r u c t i v e way. They were supportive 
of and, i n general, f u l l of praise f o r those teaching the course. 
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7.22 Moderators' reports serve a u s e f u l purpose i n that they 
give an account of the progress of the course by an e x t e r n a l , 
informed person to the college and to the Diploma Board. From the 
viewpoint of the Diploma Board, moderators' reports together w i t h the 
n a t i o n a l moderators' meeting service to give an o v e r a l l p i c t u r e of 
Diploma courses which complements t h a t obtained by members of the 
Board. The mode o f v a l i d a t i n g the assesstnent^ courses makes i t 
important t h a t a l l of the moderators' reports are seen by the Diploma 
Board. Just over 70% o f the moderators' reports f o r courses which 
f i n i s h e d before or i n Ju l y 1981 were a v a i l a b l e . 
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CHAPTER 8 
THE PERFORMANCE OF STUDENTS 
8.1 Two aspects of students' performance i n Diploma courses are 
considered: 
( i ) the r e s u l t s obtained by students of d i f f e r e n t backgrounds 
(sections 8.2-8.18) and 
( i i ) i n f o r m a t i o n given by students who have withdrawn from the 
course i n c l u d i n g some case studies (sections 8.19-8.31). 
The r e s u l t s obtained by students 
8.2 This p a r t of the re p o r t may be of speci a l importance to 
t u t o r s , t o members of the Diploma Board and t o other people 
responsible f o r planning mathematics i n - s e r v i c e education f o r 
teachers so a summary of the f i n d i n g s i s given i n sections 8.7, 8.8 
and 8.15 w i t h reference numbers to the appropriate sections of the 
r e p o r t . 
8.3 The r e s u l t s of the courses t h a t were completed i n or before 
December 1981 were as f o l l o w s : 
Result No. of 
Students 
% 
D i s t i n c t i o n 173 (14%) 
Pass 671 (53%) 
Pass a f t e r resubmission 17 (1%) 
F a i l 41 (3%) 
Not completed 28 (2%) 
Withdrawn 333 (26%) 
To t a l 1263 (100%) 
A candidate who has "not completed" a course i s one who, because of 
i l l n e s s , pregnancy or other reasons, has been given an extension of 
time by t h e i r College Board i n which t o complete the course. 
" D i s t i n c t i o n " and " F a i l " are defined i n sections 8.4 and 8.5 
r e s p e c t i v e l y . I n subsequent sections the f o l l o w i n g n o t a t i o n i s used; 
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D - D i s t i n c t i o n 
P - Pass (or Pass a f t e r resubmission) 
F/W - F a i l or Withdrawn from the course 
and the candidates who have "not completed" the course are grouped 
w i t h students who are c u r r e n t l y i n t h e i r f i r s t or second year of 
study f o r the course. 
8.4 O r i g i n a l l y a d i s t i n c t i o n was awarded to a candidate who 
achieved two A grades together w i t h other grades of C oi* b e t t e r . 
One p a r t i c u l a r r e s e r v a t i o n about t h i s r e g u l a t i o n was expressed by 
many people. To quote from a moderator's r e p o r t t h a t was received by 
the Board i n September 1980:-
" I t p a r t i c u l a r l y concerns me th a t a candidate who enters 
the course w i t h a GCE Advanced l e v e l i n mathematics might, 
w i t h ease, o b t a i n A marks i n the Mathematics and 
Mathematical I n v e s t i g a t i o n g aining a d i s t i n c t i o n even 
though the Mathematical Education operates at C l e v e l . 
Schools r i g h t l y expect p o t e n t i a l f o r curriculum leadership 
through s t r e n g t h i n Mathematics and Mathematical Education 
a l i k e and i n e v i t a b l y promotions t o posts of r e s p o n s i b i l i t y 
w i l l be gained because of t h i s . " 
(Such a student was f o r t u i t o u s l y included i n the small sample. For 
f u r t h e r d e t a i l s , see s e c t i o n 9.21) The data c o l l e c t e d shows:-
Diploma Result 
'A' l e v e l Other 
Mathematics D* D P F/W Total 
YES 28 8 37 19 92 
percentage 30% 9% 40% 21% 100% 
NO 59 80 649 355 1143 
percentage 5% 7% 57% 31% 100% 
T o t a l 87 88 686 374 1235 
7% 7% 56% 30% 100% 
where D* i s a d i s t i n c t i o n i n c l u d i n g an A f o r Mathematics and an A f o r 
the I n v e s t i g a t i o n . Candidates who have an 'A' l e v e l pass i n 
mathematics do w i t h r e l a t i v e ease gain d i s t i n c t i o n s w i t h A grades i n 
Mathematics and the mathematical I n v e s t i g a t i o n ; the c o n t r i b u t i o n t o 
the ^ sum from the top l e f t hand c e l l alone was s u f f i c i e n t to ensure 
s i g n i f i c a n c e at a 0.1% l e v e l . 
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The Diploma Board agreed i n May 1981 tha t " f o r courses 
s t a r t i n g a f t e r 31st August 1981, a d i s t i n c t i o n be awarded to 
candidates who achieve an A i n at lea s t one of 
Mathematics/Mathematics I n v e s t i g a t i o n and an A i n at lea s t one of 
Mathematics Education/Special Study and who have no grades lower than 
a C." Suppose the new re g u l a t i o n s had been i n force f o r the students 
who completed the course i n or before 1981. The r e l a t i v e numbers of 
passes and d i s t i n c t i o n s are d i f f e r e n t : -
D P F/W Total 
Old r e g u l a t i o n s 
percentage 
173 688 374 
14% 56% 30% 
1235 
100% 
New r e g u l a t i o n s 
percentage 
130 731 374 
11% 59% 30% 
1235 
100% 
When a ^ ' t e s t was used t o match the v a r i a b l e s "'A' l e v e l 
mathematics", "BA/BSc not i n v o l v i n g mathematics" and "Number of 'A' 
l e v e l s " w i t h the results c l a s s i f i e d under the new r e g u l a t i o n s , they 
were s t i l l found t o be s i g n i f i c a n t at a 1% l e v e l (and "4 year 
Hons.BEd not i n v o l v i n g mathematics" was not s i g n i f i c a n t at the 5% 
l e v e l ) . 
The t a b l e below i s o f the v a r i a b l e "'A' l e v e l mathematics " 
matched against the v a r i a b l e " r e s u l t " , c l a s s i f i e d both under the old 
and new r e g u l a t i o n s . 
Diploma Result 
under Old and New Regulations 
'A' l e v e l mathematics D P F/W Total 
Old New Old New 
YES 36 22 37 51 19 92 
percentage 39% 24% 40% 55% 21% 100% 
NO 137 108 651 680 355 1143 
percentage 12% 9% 57% 59% 31% 100% 
T o t a l 173 130 688 731 374 1235 
14% 11% 56% 59% 30% 100% 
8.5 Candidates w i t h one grade E or three grades D f a i l the 
course. 
Up t o two complete elements t h a t were graded D or E may be 
resubmitted w i t h i n one year; the amended grade must be at best only 
one grade higher than the o r i g i n a l . 
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8.6 The d i s t r i b u t i o n o f grades f o r the d i f f e r e n t components of 
the courses which were completed i n or before December 1981 was:-
Grade 
A B C D E Total 
Mathematics 225 303 280 100 14 922 
24% 33% 30% 11% 2% 100% 
Mathematical Education 96 354 388 69 10 917 
10% 39% 42% 8% 1% 100% 
Special Study 155 298 328 105 18 904 
17% 33% 36% 12% 2% 100% 
Mathematical 155 333 341 75 13 917 
I n v e s t i g a t i o n 17% 36% 37% 8% 1% 100% 
8.7 The data from the students' r e g i s t r a t i o n forms suggests 
t h a t the q u a l i f i c a t i o n s most l i k e l y t o provide the basis f o r a good 
performance i n the Diploma (see section 8.8) are:-
'A' l e v e l mathematics 
a degree (other than a non-mathematical BEd), or 
2 or more 'A' l e v e l s . 
The i n f o r m a t i o n obtained from the large sample 
questionnaire suggests t h a t other f a c t o r s which appear to be 
associated i n some way w i t h Diploma r e s u l t s a teacher obtains (see 
secti o n 8.15) are:-
the age o f the teacher 
an '0' l e v e l mathematics q u a l i f i c a t i o n 
t u t o r i a l p r o v i s i o n during the course 
use made by the teacher of h i s or her own workcards 
the teacher's r a t i n g of the helpfulness of the Mathematics, 
Mathematical Education and the Special Study. 
8.8 Students' r e s u l t s from Diploma courses ( c l a s s i f i e d as 
d i s t i n c t i o n , pass ( i n c l u d i n g those who passed a f t e r r e s i t t i n g part of 
the course), f a i l / w i t h d r a w ) were crosstabulated against other 
2 
va r i a b l e s derived from t h e i r r e g i s t r a t i o n forms. A^ t e s t was used 
to i n v e s t i g a t e d i f f e r e n c e s between the three subpopulations (denoted 
by D, P, F/W). 
2 
(a) The c a l c u l a t e d ^ values f o r the f o l l o w i n g v a r i a b l e s were 
s i g n i f i c a n t a t the 1% l e v e l : -
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'A' l e v e l mathematics - see table at 8.11(i) 
BA/BSc not i n v o l v i n g mathematics - " " " 8 . 1 1 ( i i ) 
Number of 'A' l e v e l s 
(b) Only one v a r i a b l e was s i g n i f i c a n t at the 5% l e v e l but not 
at the 1% l e v e l : -
Number of years' teaching experience. 
2 
(c) The c a l c u l a t e d values o f j / f o r the f o l l o w i n g v a r i a b l e s 
were not s i g n i f i c a n t at the 5% l e v e l : -
Main or subsidiary l e v e l mathematics- see table at 8.13 
4 year Hon^BEd, (not mathematics) - " " " 8 . 1 1 ( i i ) 
S t a r t i n g date of course 
Sex of student - " " " 8.12. 
8.9 I n sec t i o n 4.16 the observation was made that data about 
teachers' status i n school from the two sources of the r e g i s t r a t i o n 
form and the large sample questionnaire was inco n s i s t e n t probably 
because of the design of the r e g i s t r a t i o n form. 
2 
A ^  t e s t was used t o match students' r e s u l t s against t h e i r 
status i n school (LSQ) ( w i t h values of scale 1, scale 2 or above, 
deputy headteacher, headteacher). The cal c u l a t e d value of the 
s t a t i s t i c was not s i g n i f i c a n t a t the 5% l e v e l and so Diploma r e s u l t s 
do not appear t o be associated w i t h the Diploma student's status i n 
school. 
8.10 . Of the 22 candidates who had a mathematics degree or a 
degree (e.g. 4 year Hons.BEd w i t h mathematics as a main subject. 
Engineering, Physics, Chemistry) i n v o l v i n g a s u b s t a n t i a l amount of 
post 'A' l e v e l mathematics, 11 gained a d i s t i n c t i o n , 6 passed and 5 
withdrew from the course. P r e d i c t a b l y a much higher percentage (50% 
as compared w i t h 14% of the t o t a l population) of these students gain 
a d i s t i n c t i o n . 
8.11 The f o l l o w i n g are tables of the 3 vari a b l e s ( ( i ) 'A' l e v e l 
mathematics, ( i i ) BA/BSc not i n v o l v i n g mathematics, ( i i i ) number of 
2 
'A' l e v e l s ) f o r each of which the value of suggests a s i g n i f i c a n t 
d i f f e r e n c e ( i . e . <1% l e v e l ) i n the Diploma r e s u l t s of the 
subpopulations D, P, F/W and so these v a r i a b l e s appear to be 
connected w i t h the students' performance i n the Diploma course. 
158 
A much higher percentage (23%) of those having 2 or more 'A' levels 
gain a d i s t i n c t i o n than (9%) of those having less than 2 'A' l e v e l s . 
8.12 I f we consider the r e l a t i v e r e s u l t s of women and men 
students:-
D P Fail Not 
Completed 
Withdrawn Total 
Wansn 115 403 15 16 213 762 
15% 53% 2% 2% 28% 100% 
Men 58 285 26 12 120 501 
12% 57% 5% 2% 24% 100% 
Total 173 688 41 28 333 1263 
14% 54% 3% 2% 26% 100% 
The value of ( w i t h 4 degrees of freedom) has a s i g n i f i c a n c e l e v e l 
of 0.42%; when the data i s modified by t r e a t i n g the Not Completed 
r e s u l t s as missing data and combining the F a i l and Withdrawn values, 
2 . 
the value of \^  ( w i t h 2 degrees of freedom) i s not s i g n i f i c a n t . 
8.13 I t was impossible from the r e g i s t r a t i o n forms to 
d i s t i n g u i s h e f f e c t i v e l y between the teachers who had studied 
mathematics at main l e v e l at a college of education and those who had 
studied mathematics a t su b s i d i a r y l e v e l as the v a r i a t i o n i n the number 
of contact hours and the s t y l e of the i n i t i a l t r a i n i n g courses causes 
d i f f i c u l t y i n i n t e r p r e t i n g the i n f o r m a t i o n . The data comparing those 
who studied mathematics at college and those who d i d not are:-
Diploma Result 
Main or s u b s i d i a r y l e v e l 
mathematics at college D P F/W Total 
YES 38 115 54 207 
percentage 18% 56% 26% 100% 
NO 135 573 320 1028 
percentage 13% 56% 31% 100% 
T o t a l 173 688 374 1235 
14% 56% 30% 100% 
The value of ^ ( w i t h 2 degrees of freedom) has a s i g n i f i c a n c e l e v e l 
of 9.0% and so the r e s u l t s of the two groups of students show no 
important d i f f e r e n c e s . 
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I f i t were possible t o d i s t i n g u i s h those teachers who had 
done a s u b s t a n t i a l q u a n t i t y of higher l e v e l mathematics at college, 
then the Diploma r e s u l t s of t h a t subpopulation of teachers might 
reveal important d i f f e r e n c e s . 
8.14 Further i n f o r m a t i o n can be gained about the r e s u l t s of 
students from the i n f o r m a t i o n derived from the large sample 
questionnaire. 
N.B. Care must be taken i n i n t e r p r e t i n g and using the data i n 
sections 8.15-8.18 because of the unequal response rates 
of students i n the various subpopulations and i n p a r t i c u l a r 
of the low response r a t e of students who have withdrawn 
from the course. Some of the data obtained from the LSQ 
may be weighted towards the views of those teachers who 
have been successful and so an over-appreciative p i c t u r e of 
the value of the Diploma may be given. 
Diploma Result 
D P Fail Not Withdrawn Total 
Completed 
Responses to 75 285 15 3 86 464 
questionnaire 16% 61% 3% 1% 19% 100% 
A l l students 163 660 45 26 302 1 1 % 
14% 55% 4% 2% 25% 100% 
8.15 The data was again re-coded to have three values 
2 
( D i s t i n c t i o n , Pass, Fail/Withdraw) and the j| t e s t was used i n 
contingency tables of " r e s u l t " against other v a r i a b l e s , i . e . t h i s continues the t e s t i n g of D, P. F/W against the new variables and so i s 
a c o n t i n u a t i o n of s e c t i o n 8.8. 
2 
(a) The c a l c u l a t e d V values f o r the f o l l o w i n g variables were 
s i g n i f i c a n t at the 1% l e v e l : -Lgn3 
Age of the teacher 
'0' l e v e l mathematics 
- see table at 8.16(a) 
" 8.16(b) 
Pr o v i s i o n f o r t u t o r i a l s i n the 
course 
Use made by the teacher of h i s 
or her workcards 
8.16(c) 
8.16(d) 
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(b) 
The helpfulness of the Mathematics, 
Mathematical Education, Special 
Study i n primary school mathe-
matics as rate d by the teacher " 8.17 
The c a l c u l a t e d ^ value f o r the f o l l o w i n g v a r i a b l e was 
s i g n i f i c a n t a t a 5% l e v e l but not at a 1% l e v e l : -
Number of academic year groups i n 
classes taught by the teacher - see table at 8.18 
2 
(c) The c a l c u l a t e d ^ values f o r the f o l l o w i n g v a r i a b l e s were 
not s i g n i f i c a n t a t a S% l e v e l : -
Catchment area of the teacher's school 
Whether or not the teacher's school i s i n a SPA 
Number of years' teaching experience 
Number of c h i l d r e n i n the school 
Whether or not the teacher i s the 
school's mathematics s p e c i a l i s t or consultant 
The teacher's r a t i n g of the helpfulness 
of the Mathematical I n v e s t i g a t i o n - see table at 8.17(iv) 
8.16 Tables of data of v a r i a b l e s which appear t o be connected 
2 
w i t h students' performance and which were found to have a ^ sum 
suggesting h i g h l y s i g n i f i c a n t d i f f e r e n c e s i n the subpopulations D, P 
and F/W are:-
Diploma Result 
Age of teacher D P F/W Total 
Under 30 21 47 15 83 
percentage 25% 57% 18% 100% 
30-39 38 13 28 202 
percentage 17% 68% 14% 100% 
40-49 20 88 47 155 
percentage 13% 56% 30% 100% 
50 and over 3 25 17 45 
percentage 7% 56% 37% 100% 
T o t a l 82 296 107 485 
17% 61% 22% 100% 
I t i s i n t e r e s t i n g t o note t h a t the percentage of the population 
gaining a d i s t i n c t i o n seems to decrease, and tha t the percentage of 
the population f a i l i n g or withdrawing from the course seems to 
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increase, w i t h increasing age. 
(b) 
Diploma Result 
'0' l e v e l mathematics D P F/W Total 
YES 77 255 80 412 
percentage 19% 62% 19% 100% 
NO 5 41 26 72 
percentage 7% 57% 36% 100% 
T o t a l 82 296 106 484 
17% 61% 22% 100% 
Teachers who do not have '0' l e v e l mathematics are less l i k e l y to 
gain a d i s t i n c t i o n i n and are more l i k e l y t o f a i l or withdraw from 
Diploma courses, 
(c) 
Provision f o r t u t o r i a l s was:-
Result adequate inadequate Total 
D 48 30 78 
percentage 62% 38% 100% 
P 191 95 286 
percentage 67% 33% 100% 
F/W 32 52 84 
38% 62% 100% 
T o t a l 271 177 448 
60% 40% 100% 
The data underlines the necessity f o r good t u t o r i a l help f o r 
students. 
(d) 
Use of worksheets/cards produced by themselves 
Result Always Frequently Occasionally Never Total 
D 4 49 23 4 80 
percentage 5% 61% 29% 5% 100% 
P 24 115 121 28 288 
percentage 8% 40% 42% 10% 100% 
F/W 18 41 29 9 97 
percentage 19% 42% 30% 9% 100% 
Total 46 205 173 41 465 
10% 44% 37% 9% 100% 
Teachers who do w e l l i n Diploma courses are more l i k e l y to make 
frequent f l e x i b l e use of t h e i r own mat e r i a l s f o r mathematics i n t h e i r 
classrooms. 
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8.17 S t u d e n t s were asked t o i n d i c a t e how each o f t h e f o u r 
components o f t h e Diploma course had h e l p e d them ( i f a t a l l ) i n t h e i r 
t e a c h i n g o f m a t h e m a t i c s . T h e i r responses were matched a g a i n s t D, P, 
2 2 F/W and, as b e f o r e t h e ^ t e s t was used. The c a l c u l a t e d v a l u e o f 
was s i g n i f i c a n t a t a 1 % l e v e l i n t a b l e s ( i ) , ( i i ) and ( i i i ) , b u t f o r 
2 
( i v ) t h e ^ sum was n o t s i g n i f i c a n t a t a 5% l e v e l . 
Mathematics 
Result Very F a i r l y Marginally Not Total 
helpful helpful helpful helpful 
D 26 26 14 9 75 
percentage 35% 35% 19% 12% 100% 
P 107 88 69 18 
percentage 38% 31% 25% 6% 100% 
F/W 15 23 27 14 79 
percentage 19% 29% 34% 18% 100% 
Total 1A8 137 110 41 436 
34% 31% 25% 9% 100% 
( i i ) 
Mathanatical Education 
Result Very Fa i r l y Marginally Not Total 
helpful helpful helpful helpful 
D 19 36 16 4 75 
percentage 25% 48% 21% 15% 100% 
P 74 137 60 9 280 
percentage 26% 49% 21% 3% 100% 
F/V 14 20 30 9 73 
percentage 19% 27% 41% 12% 100% 
Total 107 193 106 22 428 
25% 45% 25% 5% 100% 
( i i i ) 
Special Study 
Result Very Fa i r l y Marginally Not Total 
helpful helpful helpful helpful 
D 34 29 4 4 71 
percentage 48% 41% 6% 6% 100% 
P 84 113 57 24 278 
percentage 30% 41% 21% 9% 100% 
F/W 9 14 17 15 55 
percentage 16% 25% 31% 27% 100% 
Total 127 156 78 43 404 
31% 39% 19% 11% 100% 
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( i v ) By comparison w i t h t h e t h r e e p r e c e d i n g t a b l e s , t h e 
h e l p f u l n e s s o r o t h e r w i s e o f t h e M a t h e m a t i c a l I n v e s t i g a t i o n d i d n o t 
d i s t i n g u i s h between t h e s u b p o p u l a t i o n s D, P and F/W. 
Mathenatical Investigation 
Result Very Fa i r l y Marginally Not Total 
helpful helpful helpful helpful 
D 17 23 20 14 74 
percentage 23% 31% 27% 19% 100% 
P 48 89 78 56 271 
percentage 18% 33% 29% 21% 100% 
F/W 3 19 25 17 64 
percentage 5% 30% 39% 27% 100% 
Total 68 131 123 87 409 
17% 32% 30% 21% 100% 
S t u d e n t s ' comments about t h e u s e f u l n e s s o f t h e f o u r components o f the 
course a r e c o n t a i n e d i n s e c t i o n s 9.10-9.13. 
8.18 The sum for t h e f o l l o w i n g v a r i a b l e when i t was matched 
w i t h s t u d e n t s ' r e s u l t s was s i g n i f i c a n t a t a 5% l e v e l b u t n o t a t a 1% 
l e v e l . 
Do t h e c l a s s e s you t e a c h c o n t a i n c h i l d r e n o f more than one 
R e s u l t YES NO T o t a l 
D 25 55 80 
p e r c e n t a g e 3 1 % 69% 100% 
P 118 172 290 
p e r c e n t a g e 4 1 % 59% 100% 
F/W 47 45 92 
p e r c e n t a g e 5 1 % 49% 100% 
T o t a l 190 272 462 
4 1 % 59% 100% 
A l t h o u g h s l i g h t d i f f e r e n c e s are i n d i c a t e d i n t h e Diploma r e s u l t s o f 
those who t e a c h mixed age groups and o f those who teach c l a s s e s o f 
o n l y one academic y e a r g r o u p , i t i s n o t p o s s i b l e t o draw a c o n c l u s i o n 
from t h i s t a b l e w i t h any c e r t a i n t y f o r some schools choose a p o l i c y 
o f v e r t i c a l g r o u p i n g o f c h i l d r e n w h i l s t o t h e r s , because o f s m a l l o r 
f a l l i n g numbers o f c h i l d r e n , have t o adopt t h i s as a method o f 
o r g a n i s i n g t h e t e a c h i n g . 
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S t u d e n t s who have w i t h d r a w n f r o m t h e course 
8.19 S t u d e n t s who are l e s s w e l l q u a l i f i e d g e n e r a l l y ( e . g . have 
fewer t h a n 2 'A' l e v e l s - s e c t i o n 8.11) o r who are l e s s w e l l 
q u a l i f i e d m a t h e m a t i c a l l y ( e . g . who do n o t have 'A' l e v e l , see s e c t i o n 
8.11, who do n o t have '0' l e v e l m a thematics, see s e c t i o n 8.16) are 
more l i k e l y t o w i t h d r a w f r o m Diploma c o u r s e s . Older t e a c h e r s are 
more l i k e l y t o w i t h d r a w f r o m t h e course t h a n those aged under 30 
( s e c t i o n 8.16). The t y p e , s i z e and catchment area o f a t e a c h e r ' s 
s c h o o l do n o t seem t o be i m p o r t a n t f a c t o r s . 
Beyond t h i s t h e a e t i o l o g y o f s t u d e n t s ' w i t h d r a w a l from t h e 
Diploma course i s complex. The sources used are reasons s t a t e d by 
t u t o r s (CQ), i n f o r m a t i o n f r o m t h e supplementary sheet t o the l a r g e 
sample q u e s t i o n n a i r e (Appendix 1) and d i s c u s s i o n s w i t h t h e t h r e e 
s t u d e n t s i n t h e s m a l l sample who have w i t h d r a w n from t h e course and 
w i t h t h e s t u d e n t who had n o t completed t h e work f o r t h e course a t the 
end o f t h e r e s e a r c h p r o j e c t and who s u b s e q u e n t l y w i t h d r e w . 
I n f o r m a t i o n d e r i v e d f r o m t h e l a r g e sample q u e s t i o n n a i r e must be 
t r e a t e d w i t h some c a u t i o n f o r 19% o f those answering t h e 
q u e s t i o n n a i r e had w i t h d r a w n from t h e course whereas i n t h e 
c o r r e s p o n d i n g p o p u l a t i o n o f a l l s t u d e n t s 25% had w i t h d r a w n . The 
i n f o r m a t i o n was f r e q u e n t l y i n c o m p l e t e . 
I n a l l correspondence and d i s c u s s i o n s w i t h t e a c h e r s who had 
w i t h d r a w n f r o m t h e course o r who m i g h t be c o n s i d e r i n g i t , g r e a t care 
was t a k e n t o emphasise t h a t about a q u a r t e r o f s t u d e n t s do w i t h d r a w 
from t h e c o u r s e , t h a t i t was e s p e c i a l l y i m p o r t a n t f o r the f u t u r e 
p l a n n i n g o f courses t o f i n d o u t i n f o r m a t i o n from these t e a c h e r s and 
t h a t t h e i r h e l p would be most v a l u a b l e . They were a l s o r e a s s u r e d 
t h a t t h e i n f o r m a t i o n would be r e p o r t e d anonymously. 
8.20 S t u d e n t s were asked (LSQ) f o r how l o n g t h e y had a t t e n d e d 
t h e course b e f o r e t h e y w i t h d r e w : -
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No. o f months No. o f % 
o f a t t e n d i n g t e a c h e r s 
the c o u r se 
l e s s t h a n 2 5 4% 
2 - 4 14 12% 
4 - 8 35 29% 
8 - 1 6 47 39% 
more t h a n 16 18 15% 
T o t a l 119 100% 
So o f t h e p o p u l a t i o n o f t e a c h e r s who w i t h d r e w 
16% o f t e a c h e r s do so d u r i n g t h e f i r s t t e r m o f the c o u r s e , 
29% d u r i n g t h e second t e r m , 
39% d u r i n g t h e t h i r d o r f o u r t h t e r m and 
15% d u r i n g t h e remainder o f t h e c o u r s e . 
No c o h e r e n t p a t t e r n s emerged when t h i s d a t a was examined 
s e p a r a t e l y f o r t h e p o p u l a t i o n s o f men and women s t u d e n t s or when th e 
d a t a was matched a g a i n s t t h e i r ages o r t h e age groups o f c h i l d r e n 
t h e y t a u g h t . 
8.21 Teachers who had w i t h d r a w n f r o m Diploma courses were asked 
t o i n d i c a t e t o what e x t e n t t h e y found t h e course h e l p f u l t o them as 
t e a c h e r s . 
T h e i r responses were: 
Value o f t h e No. o f % 
course s t u d e n t s 
a h i n d r a n c e 0 0% 
no h e l p a t a l l 14 12% 
o f l i m i t e d use 56 50% 
f a i r l y h e l p f u l 30 27% 
o t h e r 13 12% 
( p l e a s e s p e c i f y ) 
T o t a l 113 100% 
A l l t h e 13 " o t h e r " comments expressed t h e v i e w t h a t the course had 
been more t h a n " f a i r l y h e l p f u l " . 
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8.22 T u t o r s were asked t o s t a t e reasons why s t u d e n t s w i t h d r e w 
from t h e c o u r s e . The reasons were c l a s s i f i e d . The c l a s s i f i c a t i o n was 
used i n t h e c o n s t r u c t i o n o f t h e l a r g e sample q u e s t i o n n a i r e so i t i s 
p o s s i b l e t o compare g l o b a l l y t h e reasons s t a t e d by t h e t u t o r s and the 
s t u d e n t s . The headings i n t h e t a b l e a r e n o t q u i t e w e l l - d e f i n e d , f o r 
example, i f t h e r o o t cause o f a t e a c h e r ' s w i t h d r a w a l from t h e course 
was t h e e x t r a s t r e s s caused by t h e break-up o f h i s o r her m a r r i a g e , 
t h e n t h e s t a t e d reasons c o u l d f a l l i n t o any o f a number o f 
c a t e g o r i e s . 
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R e a s o n s f o r w i t h d r a w a l of s t u d e n t s a s s t a t e d by 
t u t o r s and by s t u d e n t s 
( i ) f o r some s t u d e n t s more than one r e a s o n was g i v e n ; 
( i i ) d i r e c t comparison i s not p o s s i b l e ; t h e two samples of 
s t u d e n t s a r e d i f f e r e n t . 
a s s t a t e d 
by t u t o r s 
( f o r approx. 
360 s t u d e n t s ) 
a s s t a t e d 
by s t u d e n t s 
(119 s t u d e n t s ) 
Diploma c o u r s e 
Maths too h a r d 46 29 
P r e s s u r e of work or a s s e s s -
ment a s s o c i a t e d w i t h t h e 40 29 
c o u r s e 
C o u r s e i n a p p r o p r i a t e 28 48 
L a c k of adequate 
f i n a n c i a l s u p p o r t 4 6 
T r a v e l l i n g d i s t a n c e too 
g r e a t 13 13 
131 131 
S c h o o l 
P r e s s u r e of s c h o o l work 25 40 
Promot i o n 26 10 
L e f t t e a c h i n g 9 3 
60 53 
Home or d o m e s t i c 
P r e g n a n c y 12 5 
Own i l l n e s s 29 17 
F a m i l y i l l n e s s 15 5 
O t h e r p e r s o n a l p r o b l e m s / 
r e a s o n s 14 12 
G e n e r a l f a m i l y or d o m e s t i c 
p r e s s u r e 35 25 
Changed schools/moved t o 
a n o t h e r a r e a 21 34 
O u t s i d e commitments 5 14 
131 112 
Not known by t u t o r s 70 
Even though t h e s a m p l e s of s t u d e n t s a r e d i f f e r e n t , c o n s i s t e n c y 
may be found between t h e t u t o r s ' and s t u d e n t s ' v i e w s a s 
e x p r e s s e d i n t h e t a b l e . 
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The s t u d e n t s n o r m a l l y gave two o r t h r e e reasons why they 
w i t h d r e w f r o m t h e c o u r s e ; t h e t u t o r s n o r m a l l y s t a t e d o n l y one reason 
why a p a r t i c u l a r s t u d e n t w i t h d r e w . The d a t a i n t h e t a b l e suggests 
t h a t reasons a s s o c i a t e d w i t h t h e Diploma course and those w i t h home 
and f a m i l y l i f e a r e r o u g h l y e q u a l l y i n f l u e n t i a l and those connected 
w i t h t h e p r e s s u r e s o f s c h o o l l e s s so. 
The p o l a r i t y between t h e s t u d e n t s n o t c o p i n g w i t h t he 
demands o f t h e course (Mathematics t o o h a r d , p r e s s u r e o f work o r 
assessment a s s o c i a t e d w i t h t h e c o u r s e ) as f a v o u r e d by t h e t u t o r s and 
the course b e i n g i n a p p r o p r i a t e as f a v o u r e d by t h e s t u d e n t s may be 
accounted f o r , t o some e x t e n t , by semantics o r p o s s i b l y a d i f f e r e n c e 
i n v i e w p o i n t , b u t n e v e r t h e l e s s t h e t u t o r s r e p o r t i n a p p r o p r i a t e n e s s o f 
the course f o r a p p r o x i m a t e l y 8% (28/360) o f s t u d e n t s who have 
w i t h d r a w n b u t about 40% (48/119) o f t h e s t u d e n t s themselves c l a i m the 
course i s i n a p p r o p r i a t e . 
The t e a c h e r s , u n d e r s t a n d a b l y , a re more aware o f t h e 
p r e s s u r e s o f t h e i r s c h o o l work. On t h e o t h e r hand, t u t o r s seem 
f a i r l y aware o f some o f t h e i l l n e s s a f f e c t i n g t h e t e a c h e r s o r t h e i r 
f a m i l i e s . 
8.23 For 74 o f t h e 119 t e a c h e r s who had w i t h d r a w n from the 
c o u r s e , i t was p o s s i b l e t o compare t h e i r reasons f o r w i t h d r a w i n g w i t h 
t h o s e s t a t e d by t h e i r t u t o r s . Of these 74 comparisons 60 showed 
agreement o r some measure o f agreement and t h e r e m a i n i n g 14 showed no 
c e r t a i n c o n s i s t e n c y . 
O v e r a l l t h i s does g r e a t c r e d i t t o t h e i n t e g r i t y and honesty 
o f s t u d e n t s and t h e p e r c e p t i v e n e s s o f t u t o r s . The 14 cases o f 
p o s s i b l e m a j o r d i s c r e p a n c y a r e quoted i n t h e t a b l e o v e r l e a f i n the 
hope t h a t t h e h i g h l e v e l o f s e n s i t i v i t y o f those r u n n i n g and 
a d m i n i s t e r i n g t h e courses w i l l i n c r e a s e . 
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8.24 S t u d e n t s ' reasons f o r w i t h d r a w i n g from t h e course were 
t a b u l a t e d f o r t h e t h r e e s u b p o p u l a t i o n s c l a s s i f i e d as Mr., Mrs., Miss. 
Note: Some s t u d e n t s gave more than one reason. 
Students classifying 
themselves as 
Reasons for withdrawal Mr. Mrs. Miss Total 
from the course 
Diploma course 
29 Maths too hard 11 16 2 
Pressure of work/assessment associated 
with the course 14 13 2 29 
Inappropriate 16 24 8 48 
Lack of finance 3 3 0 6 
Travelling distance too great 4 7 2 13 
School 
40 Pressure of school work 19 16 5 
Promotion 3 6 1 10 
Changed schools 2 4 5 11 
Left teaching 1 2 0 3 
Home or domestic 
Pregnancy 0 5 0 5 
Own il l n e s s 6 10 1 17 
Family i l l n e s s 0 5 0 5 
Other personal problems 4 7 1 12 
General family/domestic pressure 8 14 3 25 
Moved to another area 0 3 3 6 
Outside conomitments 6 5 3 14 
(f o r conparison:-
12 119 Numbers of students (LSQ) vAio have 44 63 
withdrawn from the course) 37% 53% 10% 100% 
Men f e e l t h e p r e s s u r e s o f work a s s o c i a t e d b o t h w i t h t he course and 
s c h o o l more o f t e n t h a n women, whereas m a r r i e d women have t o cope w i t h 
f a m i l y i l l n e s s and o t h e r domestic p r e s s u r e s . 
8.25 A q u a n t i t a t i v e s t u d y o f d a t a g i v e s o n l y p a r t i a l c l u e s as t o 
s t u d e n t s ' m o t i v a t i o n f o r w i t h d r a w i n g from Diploma c o u r s e s . The 
t e a c h e r s f r e q u e n t l y c i t e more t h a n one reason f o r n o t p u r s u i n g the 
c o u r s e . These reasons a r e such t h a t t h e y a r e l i k e l y t o be t h e cause 
o f s t r e s s and a n x i e t y t o t h e t e a c h e r . I f s e v e r a l s t r e s s f u l reasons 
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a r e mentioned t h e n t h e i r t o t a l e f f e c t i s l i k e l y t o be g r e a t e r than 
the sum o f each o f t h e s t r e s s e s . 
8.26 The n e x t f o u r s e c t i o n s c o n s i s t o f sh o r t e n e d case s t u d i e s o f 
the t h r e e s t u d e n t s , Susan, A l a n and Sarah, i n t h e s m a l l sample who 
have w i t h d r a w n f r o m t h e c o u r s e , and o f the s t u d e n t . H a z e l , who has not 
completed t h e course and s u b s e q u e n t l y w i t h d r e w . 
8.27 Susan w i t h d r e w f r o m t h e Diploma course a f t e r two terms. 
She i s aged 25-29, has an a r t s degree and a p r i m a r y PGCE b u t no '0' 
l e v e l maths. She c u r r e n t l y has a s c a l e 1 post t e a c h i n g 8-9 year o l d s 
i n a p r i m a r y s c h o o l o f 101-200 p u p i l s . The s c h o o l i s s i t u a t e d on a 
c o u n c i l h o u s i n g e s t a t e i n a c i t y . The number o f p u p i l s i n t h e s c h o o l 
i s f a l l i n g f a i r l y r a p i d l y . Two t e a c h e r s have had t o leave i n t h e past 
y e a r and t h e s c h o o l i s t o merge w i t h an a d j a c e n t s c h o o l . Susan 
commented " I am t h i n k i n g o f v o l u n t e e r i n g f o r redeployment. I t ' s such 
an u n s e t t l e d atmosphere a t th e moment and you always imagine i t i s 
g o i n g t o g e t worse". 
No c h i l d r e n ' s work i n mathematics was seen on e i t h e r v i s i t . 
The c o l l e g e a t wh i c h she t o o k t h e p r i m a r y PGCE was one t h a t 
was v i s i t e d i n c o n n e c t i o n w i t h t h e r e s e a r c h p r o j e c t and th e t u t o r s 
i n d i c a t e d t h a t t h e n she had d i f f i c u l t y w i t h b o t h t h e mathematics and 
the t e a c h i n g p r a c t i c e p a r t s o f th e c o u r s e . 
The r e s p o n s i b i l i t y f o r o r g a n i s i n g t h e mathematics i n the 
s c h o o l i s t a k e n by th e deputy headmaster. The headmaster commented on 
Susan's c o n t r i b u t i o n a t s t a f f m e e t i n g s : "When we have meetings she 
has been p l u g g i n g Dienes' B l o c k s and p l a c e v a l u e m a t e r i a l s . We have 
had some l i v e l y d i s c u s s i o n s . " 
Susan showed me an essay she had done f o r the course about 
the use o f r e l a t i o n s i n t h e p r i m a r y s c h o o l . I t was w e l l w r i t t e n and 
su p p o r t e d w i t h a p p o s i t e q u o t a t i o n s from t h e work o f W i l l i a m s & 
Shuard, Die n e s , S t e r n and fro m t h e F l e t c h e r r e s o u r c e books, b u t t h e r e 
was no d i r e c t r e f e r e n c e t o work she had done w i t h c h i l d r e n . 
She d e s c r i b e d h e r d i s s a t i s f a c t i o n w i t h t h e course a t l e n g t h . 
"Many o f t h e l e c t u r e s a r e b o r i n g and t o o t h e o r e t i c a l , which i s a l l 
r i g h t f o r f u l l t i m e s t u d e n t s b u t r a t h e r f r u s t r a t i n g when g i v i n g up 
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v a l u a b l e f r e e t i m e . The amount o f b e n e f i t f r o m t h e course i s s m a l l 
compared t o t i m e and work r e q u i r e d t o keep up." 
When asked i f t h e course had h e l p e d a t a l l , she commented: 
" I t gave me i d e a s w h i c h I expanded on a b i t . I t made me f e e l q u i t e 
c o n f i d e n t i n some o f t h e t h i n g s I was s t a r t i n g t o do a l r e a d y . I ' d 
been u s i n g Dienes' a p p a r a t u s and I f e l t a l o t more c o n f i d e n t . The 
o t h e r p eople i n t h e s c h o o l don't r e a l l y use i t and I found t h a t the 
o t h e r p e o p l e on t h e Diploma course were a l o t more p r o g r e s s i v e . " When 
asked about how t h e course c o u l d be improved, she s a i d : . " I t was 
q u i t e a good i d e a r e a l l y , b u t t h e r e was t o o much work f o r a f u l l - t i m e 
t e a c h e r . Some o f t h e m a t h e m a t i c a l ideas f o r t e a c h i n g were a b i t poor 
but i t m i g h t have been t h e way i t was approached. I found i t was a 
b i t d i f f i c u l t . I was n o t used t o s e t s o r t h e r e s t o f i t . " 
She found t h e Mathematics E d u c a t i o n " f a i r l y OK":, the 
Mathematics l e c t u r e s t h e w o r s t and o f those t h e ones about 
m a t h e m a t i c a l p r o o f and m a t h e m a t i c a l m o d e l l i n g i n c o m p r e h e n s i b l e . 
She reached a stage where she was d o i n g so much maths i n the 
evenings she found h e r s e l f a t s c h o o l t h i n k i n g " not maths a g a i n " . I n 
those c i r c u m s t a n c e s i t was s u r e l y a wise d e c i s i o n t o w i t h d r a w from the 
c o u r s e . 
Susan drew t h e f o l l o w i n g graph i n response t o q u e s t i o n 5 o f 
the second year i n t e r v i e w schedule (Appendix 3 ) : -
Susan: I n f l u e n c e of t h e c o u r s e 
i n f l u e n c e 
f a i r l y 
s t r o n g 
End of 
c o u r s e 
time 
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8.28 A l a n w i t h d r e w f r o m t h e course a f t e r two terms b u t 
c o n t i n u e d , o c c a s i o n a l l y , t o t u r n up f o r l e c t u r e s . He i s aged 55-59 
and has been t e a c h i n g f o r 9 y e a r s s i n c e he l e f t t h e RAF. He has a 
s c a l e 1 post i n a s c h o o l f o r c h i l d r e n aged 5-12 and he i s c u r r e n t l y 
t e a c h i n g 10-11 y e a r o l d s . H i s t e a c h i n g c e r t i f i c a t e had h i s t o r y and 
mathematics as main s u b j e c t s ; he has one 'A' l e v e l ( A r t ) and '0' 
l e v e l m a t h e m a t i c s . 
The c h i l d r e n ' s work seen i n h i s classroom was c l o s e l y l i n k e d 
t o t h e t e x t b o o k used ('Basic Mathematics' by A.L. G r i f f i t h s ) and v e r y 
l i t t l e h e l p w i t h d i f f i c u l t i e s o r encouragement o r p r a i s e was g i v e n . 
The s c h o o l i s i n t h e process o f changing i t s mathematics 
p o l i c y and scheme. The headteacher commented on t h e work t h a t was i n 
p r o g r e s s and A l a n ' s p a r t i n i t : ' 
"We have had two s t a f f m eetings t o i n t r o d u c e F l e t c h e r 
Maths, one i n w h i c h t h e maths c o - o r d i n a t o r spoke t o the 
s t a f f about aims i n mathematics and t h e v a r i o u s methods by 
w h i c h maths c o u l d be i n t r o d u c e d i n a c l a s s r o o m and t h e n a 
f o l l o w - u p m e e t i n g t o t h a t t o d i s c u s s problems a r i s i n g from 
t h e aims and o b j e c t i v e s he s e t o u t . We are i n t r o d u c i n g 
F l e t c h e r g r a d u a l l y t h r o u g h t h e s c h o o l . I t w i l l t a k e 
a n o t h e r two y e a r s t o reach Alan's c l a s s . There have been 
meetings o f s t a f f who a r e on F l e t c h e r Mathematics." 
" W i t h i n t h e s t a f f meetings he has n o t p l a y e d a t e r r i b l y 
s i g n i f i c a n t p a r t . He has n o t i n i t i a t e d d i s c u s s i o n . " 
C onsequently t h e headteacher f e l t t h a t t h e Diploma course had been no 
h e l p t o t h e s c h o o l . He r e p l i e d t o t h e s u g g e s t i o n t h a t A l a n , b e i n g 
t h e o l d e s t t e a c h e r on t h e s t a f f , m i g h t have d i f f i c u l t y i n t a l k i n g t o 
t h e younger t e a c h e r s . 
"No, w e l l . A l a n i s n o t a p a r t o f t h e s t a f f r o o m as such. 
I t ' s n o t a q u e s t i o n o f age. He t a k e s h i s t e a breaks 
sometimes i n h i s own c l a s s r o o m and t h a t s o r t o f t h i n g . I 
would n o t say he f i n d s i t d i f f i c u l t t o t a l k t o o t h e r 
members o f s t a f f . I t ' s a v e r y f r i e n d l y s t a f f , a v e r y open 
s t a f f . " 
A l a n would a d v i s e a t e a c h e r c o n t e m p l a t i n g t h e Diploma course t o go 
ahead:-
" I w ould say i t ' s as good t h i n g . I t s o r t s you o u t a b i t 
and I ' v e l e a r n e d a l o t . I ' v e s t r a i g h t e n e d m y s e l f o u t . W i t h 
maths we t e n d t o see i t f r o m t h e a d u l t ' s s i d e r a t h e r t han 
t h e c h i l d ' s s i d e . I t h i n k we t e n d t o expect c h i l d r e n t o 
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know t o o much. An a d u l t w i l l p i c k i t up v e r y q u i c k l y b u t 
sometimes a c h i l d w i l l g e t muddled up." 
A l a n d e s c r i b e d h i s v i e w o f t h e r o l e o f t h e maths s p e c i a l i s t i n a 
p r i m a r y s c h o o l : -
"The o v e r a l l r e s p o n s i b i l i t y f o r t h e s c h o o l maths. I t ' s h i s 
b u s i n e s s t o know what's g o i n g on. I f t h e t e a c h e r s are n o t 
t e a c h i n g c o r r e c t l y , e x p l a i n t o them i n t h e n i c e s t p o s s i b l e 
way 'perhaps you had b e t t e r do i t t h i s way '. He i s 
r e s p o n s i b l e f o r s e t t i n g up t h e s c h o o l c u r r i c u l u m as w e l l . 
They have come t o me from o t h e r c l a s s e s and t h e y haven't 
even known t h e i r t a b l e s . 9-10 y e a r o l d s . Very o f t e n I 
have t o s e t t o w i t h t h i s l o t and t e a c h them some o f the 
b a s i c maths b e f o r e we can even s t a r t g e t t i n g on t o t h e 
s t u f f we a r e supposed t o do." 
I n s p i t e o f t u t o r i a l g u i d a n c e , he produced a S p e c i a l Study which was 
a sequence o f a c t i v i t i e s and work f o r t e a c h i n g f r a c t i o n s and d i d n o t 
e x p l i c i t l y m e n t i o n c h i l d r e n . His headmaster commented:-
One t o p i c on f r a c t i o n s he d i d , w o r r i e d me i n case i t would 
t a k e o v e r an i n o r d i n a t e amount o f t i m e and d i s t o r t the 
c u r r i c u l u m " 
because A l a n was p r o p o s i n g t o t e a c h f r a c t i o n s , and n o t h i n g b u t 
f r a c t i o n s , i n mathematics t o h i s c h i l d r e n f o r t h e m a j o r i t y o f a 
s c h o o l y e a r . 
A l a n has had d i f f i c u l t i e s a t home - t h e death o f h i s 
m o t h e r - i n - l a w and " o t h e r p e r s o n a l problems, t h i n g s " . T h i s accounts 
f o r t h e f a l l i n t h e c u r v e o f t h e g r a p h . 
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A l a n : I n f l u e n c e of the course 
i n f l u e n c e 
f a i r l y 
s t r o n g 
Summer 
1981 
time 
The s e l e c t i o n o f t e a c h e r s f o r t h e Diploma course was made by 
t h e d i r e c t o r o f i n - s e r v i c e e d u c a t i o n a t t h e c e n t r e and the 
mathematics t u t o r s a p p a r e n t l y were n o t i n v o l v e d ( t h e p o l i c y has now 
been changed). Seventeen t e a c h e r s were s e l e c t e d f o r the course Alan 
a t t e n d e d . 
I t does seem t h a t t h e Diploma course has been worse than 
i n e f f e c t u a l f r o m t h e p o i n t o f v i e w o f the c h i l d r e n t h a t Alan teaches. 
8.29 Sarah w i t h d r e w from the Diploma course a f t e r one y e a r . She 
had s e p a r a t e d f r o m h e r husband ( t h e y have no c h i l d r e n ) and moved t o 
a n o t h e r p a r t o f t h e c o u n t y . She i s aged 25-29 and i s h e l p i n g t o 
o r g a n i s e t h e mathematics ( s c a l e 2 p o s t ) i n a 5-11 s c h o o l . She i s 
c u r r e n t l y t e a c h i n g 6-7 y e a r o l d s . She has no 'A' l e v e l s b u t took a 
main mathematics course a t c o l l e g e . 
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The c h i l d r e n ' s work seen was based on t h e N u f f i e l d scheme 
and Sarah was s e n s i t i v e t o t h e d i f f i c u l t i e s e x p e r i e n c e d by some o f 
the c h i l d r e n and capable o f e x t e n d i n g t h e b r i g h t e r c h i l d r e n . 
The headmaster p r a i s e d her work i n t e a c h i n g and l e a d i n g the 
mathematics i n t h e s c h o o l ( a t e a c h e r who has a s c a l e 2 appointment 
f o r o r g a n i s i n g t h e mathematics i n t h e j u n i o r p a r t o f t h e sch o o l w i l l 
p r o b a b l y t a k e e a r l y r e t i r e m e n t ) . He t a l k e d about t h e i n f l u e n c e o f 
the c o u r s e : -
"Well i n Sarah's own classroom. Maths i s her main 
i n t e r e s t . She was a p p o i n t e d t o a s c a l e p o s t i n maths when 
she came t o t h e s c h o o l and so her room has always looked 
good f o r maths. She's been asked f o r a l o t o f t e x t b o o k s , a 
l o t o f a d d i t i o n a l m a t e r i a l s , w h i c h she i s u s i n g i n i t i a l l y 
i n h e r own c l a s s r o o m , and t h e n she feeds i t o u t t o t h e 
whole i n f a n t d e p a r t m e n t . " 
Sarah would encourage a p r o s p e c t i v e s t u d e n t t o take t h e co u r s e : -
"By a l l means. I ' v e l e a r n e d ever such a l o t o f maths and I 
t h i n k i t ' s t h e s o r t o f course t h a t s h o u l d be r u n i n te a c h e r 
t r a i n i n g c o l l e g e s . " 
b u t she d i d n o t e n j o y w r i t i n g essays:-
" H o r r i b l e , I k e p t p u t t i n g i t o f f and p u t t i n g i t o f f . We had 
one t u t o r i a l about t h a t and I f e e l we should have had more. 
I t h i n k t h a t t h e y a re i n t o u c h w i t h s t u d e n t s and they 
f o r g e t j u s t how r u s t y we a r e . " 
E.A. Alban y (Ed) ' N u f f i e l d Mathematics 5-11' - Longman 
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She has g a i n e d a l o t fr o m t h e one year o f the Diploma c o u r s e : -
"We d i d polyominoes and I came back and t a l k e d t o them 
about t h a t , you know. I f you had a b r i g h t c h i l d you c o u l d 
s t r e t c h them d o i n g i n t e r e s t i n g experiments u s i n g 
c e n t i c u b e s . We have had a t a l k from a headteacher i n a 
f i r s t s c h o o l about o r g a n i s a t i o n and she gave us some 
h e l p f u l p o i n t s w h i c h I f e l t was v e r y good and I came back 
and t a l k e d t o them about t h a t and p i c k e d up i d e a s . " 
but she was c r i t i c a l o f t h e poor l e c t u r i n g f o r some o f the 
M a t h e m a t i c a l E d u c a t i o n . The Diploma course she f e l t c o u l d be 
improved by i n c o r p o r a - t i n g some work w i t h c h i l d r e n and more d e t a i l e d 
h e l p w i t h t h e o r g a n i s a t i o n o f mathematics. 
"you need t o be a b l e t o h e l p t h e s t a f f w i t h o u t sounding a 
k n o w - a l l . " 
Sarah seemed shy on t h e f i r s t v i s i t ; she had t o be 
persuaded t h a t a second v i s i t would be v a l u a b l e and t h e n , a l t h o u g h 
she seemed u p s e t , she t a l k e d w i t h some enthusiasm about her work i n 
c o n s t r u c t i n g schemes o f work, d e v i s i n g assessment s h e e t s , d i s c u s s i n g 
w i t h o t h e r t e a c h e r s how t o ' f i l l t h e gaps' i n t h e N u f f i e l d scheme and 
d e a l i n g w i t h o t h e r t e a c h e r s ' d i f f i c u l t i e s i n t e a c h i n g mathematics. 
S a r a h I n f l u e n c e of t h e c o u r s e 
i n f l u e n c e 
f a i r l y 
s t r o n g 
Sarah d e s c r i b e d the 
i n f l u e n c e of t h e c o u r s e 
a s "up and down". Some 
weeks were v e r y good, 
some weeks were u s e l e s s 
t ime 
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Sarah has now moved t o w i t h i n 15 m i l e s o f a n o t h e r c e n t r e 
w h i c h teaches t h e Diploma course and so, i n t h e o r y , she would be a b l e 
t o resume h e r s t u d i e s a f t e r a break o f a y e a r . She has decided 
a g a i n s t t h i s . Perhaps a y e a r i s n o t l o n g enough f o r h e r t o r e c o v e r 
s u f f i c i e n t l y f r o m t h e h u r t and t h e s e p a r a t i o n t o a l l o w her t o s t u d y 
f o r a s u b s t a n t i a l c o urse i n a d d i t i o n t o a l l t h e work she does i n 
s c h o o l . On t h e o t h e r hand, a two y e a r break i n t h e m i d d l e o f a 
Diploma course may be c o n s i d e r e d t o be t o o l o n g f o r e d u c a t i o n a l 
r e a s o n s . 
8.30 Hazel s t a r t e d t h e course i n September 1979 b u t f a i l e d t o 
complete t h e c o u r s e . Her teenage son had a s e r i o u s road a c c i d e n t i n 
1981. She was o b v i o u s l y s h a t t e r e d by t h e shock. Her son has now 
r e c o v e r e d and shows no s i g n o f b r a i n i n j u r y . On t h e second v i s i t , i n 
1982, H azel was happy and c o n f i d e n t ; i t was l i k e t a l k i n g t o a 
d i f f e r e n t p e r s o n . 
She s t i l l had a q u a n t i t y o f work t o complete b e f o r e t h e 
summer o f 1982. She p lanned t o w r i t e up t h e i n v e s t i g a t i o n 
( p a l i n d r o m i c numbers), do an essay (mixed a b i l i t y t e a c h i n g ) and w r i t e 
up t h e S p e c i a l Study i n t h e E a s t e r h o l i d a y ! See s e c t i o n 10.8 f o r 
d e t a i l s o f h e r , and t h e o t h e r s t u d e n t s ' , c o n t r i b u t i o n t o LEA 
i n - s e r v i c e work. 
8.31 I t i s d i f f i c u l t t o summarise w i t h c o n f i d e n c e the m o t i v a t i o n 
f o r t h e se f o u r t e a c h e r s t a k i n g t h e course and t h e i r reasons f o r 
w i t h d r a w i n g f r o m i t . 
Susan saw t h e need t o s t r e n g t h e n her mathematics and t o 
i n c r e a s e h e r chances o f g a i n i n g p r o m o t i o n b u t she found t h a t a 
m i x t u r e o f t h e mathematics i n t h e course b e i n g i n a p p r o p r i a t e and 
b a d l y t a u g h t , s t r e s s a t s c h o o l caused by u n c e r t a i n t y about 
redeplojrment and poor r e l a t i o n s h i p s i n t h e s t a f f r o o m , and p o s s i b l y 
o t h e r p e r s o n a l d i f f i c u l t i e s , caused h e r n o t t o complete the course. 
Alan's s t a t e d m o t i v a t i o n f o r j o i n i n g t h e course was f o r h e l p 
w i t h t e a c h i n g m a t h e m a t i c s . I t i s n o t c l e a r why t h e c o l l e g e accepted 
him i n t h e f i r s t p l a c e . 
180 
Sarah t o o k t h e course f o r h e l p w i t h b o t h t e a c h i n g 
mathematics and o r g a n i s i n g t h e mathematics i n h e r s c h o o l . Her work 
f o r t h e course was good and b o t h she and h e r s c h o o l d e r i v e d b e n e f i t 
f rom t h e c o u r s e . The break-up o f h e r m a r r i a g e , t h e subsequent 
s e p a r a t i o n and moving t o a n o t h e r p a r t o f t h e c o u n t y i s , and w i l l 
c o n t i n u e t o be f o r some t i m e , a cause o f d i s t r e s s . I t i s a p i t y she 
does n o t f e e l a b l e t o resume t h e course a f t e r a break o f a y e a r . 
Hazel's m o t i v a t i o n f o r t a k i n g t h e Diploma course was t o 
g a i n h e l p w i t h h e r t e a c h i n g o f mathematics, h e r own mathematics and 
o r g a n i s i n g t h e mathematics i n h e r s c h o o l . The course has been 
v a l u a b l e b o t h f o r h e r p e r s o n a l l y and f o r h e r s c h o o l . She i s 
f o r t u n a t e i n a t t e n d i n g a course t h a t r e q u i r e s d a y - r e l e a s e from 
s c h o o l . She would n o t have been a b l e t o cope w i t h t h e e x t r a 
p r e s s u r e s o f an e v e n i n g course a l o n g s i d e t h e shock and w o r r y o f a 
s e r i o u s a c c i d e n t t o h e r son. 
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CHAPTER 9 
THE RESPONSE TO THE COURSE BY TKACHBRS 
AMD THEIR SCHOOLS 
9.1 I n 1981 t h e 41 t e a c h e r s i n t h e s m a l l sample were asked 
"Suppose a t e a c h e r came t o you who was t h i n k i n g o f s t a r t i n g t h e 
course i n September, what would you say t o them?" 
The response was immediate:-
Go ahead and do i t . . . 25 
T h i n k c a r e f u l l y - t h e mathematics i s d i f f i c u l t 6 
T h i n k c a r e f u l l y - c o n s i d e r how you w i l l cope 
w i t h t h e w o r k l o a d 7 
Don't do i t 3 
D e t a i l s o f t h e d i f f i c u l t i e s s t u d e n t s e x p e r i e n c e w i t h t h e mathematics 
can be found i n s e c t i o n s 6.6-6.7 and t h e d i f f i c u l t i e s o f c o p i n g w i t h 
a s u b s t a n t i a l p a r t - t i m e course a re d e s c r i b e d i n s e c t i o n s 5.12-5.14. 
The s t u d e n t s ' r a t i n g o f t h e h e l p f u l n e s s 
o f a s p e c t s o f t h e course 
9.2 The s m a l l sample s t u d e n t s were g i v e n a copy o f t h e diagram 
on t h e f o l l o w i n g page and asked t o mark each o f the boxes w i t h one o f 
the numbers f r o m 1 t o 4 as i n t h e s c a l e on t h e r i g h t hand s i d e . 
T h e i r responses a re summarised i n t h e t a b l e : -
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Very Fa i r l y Of No help No 
helpful helpful limited at a l l response 
help 
Personal 
Jinprave ray knowledge 
of mathanatics 
Gain promotion 
26 10 4 1 
7 5 11 14 4 
Teaching mathematics 
18 18 4 1 
7 23 10 1 
14 11 13 3 
7 14 19 1 
9 13 14 5 
Help i n teaching 
mathematics 
Cope with children's 
d i f f i c u l t i e s i n 
mathematics 
Cater for b r i g j i t 
children 
Use of equipment 
Use of textbooks/ 
published workcards 
Organising the school 
15 15 8 2 1 
12 16 10 3 
15 19 7 0 
mathematics 
Construct/amend a 
scheme of work 
Organise the mathe-
matics i n the school 
Discuss mathematics 
with other teachers i n 
ray school 
There a r e s e v e r a l p o i n t s i n t h e t a b l e t h a t r e q u i r e comment ( s e c t i o n s 
9.3-9.8). 
9.3 I t i s e n c o u r a g i n g t h a t t e a c h e r s f e e l t h e i r own knowledge o f 
mathematics has improved. I f t h i s i s a s s o c i a t e d w i t h an i n c r e a s e o f 
c o n f i d e n c e i n and o f l i k i n g f o r t h e s u b j e c t t h e n t h e f o l l o w i n g 
c r i t i c i s m o f p r i m a r y mathematics t e a c h i n g may n o t a p p l y i n t h e i r 
c l a s s r o o m s : -
"However f o r t h e c h i l d r e n who showed most marked 
m a t h e m a t i c a l a b i l i t y t h e work was o f t e n t o o easy and i t i s 
a m a t t e r f o r con c e r n t h a t these c h i l d r e n ' s a b i l i t i e s were 
no t f u l l y extended i n t h e i r work i n t h i s s u b j e c t . " 
(HMSO (1978) P r i m a r y E d u c a t i o n i n England, a survey by 
HM I n s p e c t o r s o f Schools) 
9.4 The f i g u r e s o b t a i n e d f o r h e l p i n g a i n i n g p r o m o t i o n r e f l e c t 
t h e f r u s t r a t i o n f e l t by c o n s c i e n t i o u s and a m b i t i o u s t e a c h e r s a t a 
t i m e when o p p o r t u n i t i e s f o r p r o m o t i o n a re few. 
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The t a b l e i n s e c t i o n 4.18 i n d i c a t e s t h a t a p p r o x i m a t e l y 20% o f Diploma 
s t u d e n t s a r e g a i n i n g p r o m o t i o n o r g r e a t e r r e s p o n s i b i l i t y f o r 
mathematics i n t h e i r s c h o o l s . Teachers i n t h e s m a l l sample who had 
g a i n e d p r o m o t i o n g e n e r a l l y f e l t t h a t t h e Diploma had been h e l p f u l ; 
most o f them had been asked n o n - s e a r c h i n g q u e s t i o n s about t h e course 
a t t h e i r i n t e r v i e w s . 
9.5 A s e l e c t i o n o f t h e t e a c h e r s ' comments about the course 
b e i n g h e l p f u l ( o r o t h e r w i s e ) i n c o n s i d e r i n g how t o cope w i t h 
c h i l d r e n ' s d i f f i c u l t i e s i n mathematics i s q u o t e d : -
" L o t s o f h e l p . Diploma s e s s i o n s on e.g. s u b t r a c t i o n were 
u s e f u l and when I t a l k e d t o o t h e r t e a c h e r s on t h e s t a f f ( o f 
my s c h o o l ) t h e y asked t h e same s o r t o f q u e s t i o n s . " 
"We d i d n o t d e a l w i t h i t on t h e course b u t my c h i l d s t u d y 
f o l l o w e d up c h i l d r e n ' s d i f f i c u l t i e s . " 
" L i m i t e d . We c o u l d have gone t h r o u g h f r a c t i o n s or decimals 
and l o o k e d a t t h e b a s i c m i s t a k e s . " 
" I t h i n k I was c o p i n g b e f o r e b u t i t ' s g i v e n me more 
c o n f i d e n c e . " 
" I t h i n k t h e improvement i n my own mathematics has g i v e n me 
more c o n f i d e n c e and more i d e a o f what t o l o o k f o r , when t o 
be p a t i e n t , when t o push and when t o change d i r e c t i o n . " 
" I d o n ' t t h i n k I saw enough m a t e r i a l and enough o f the 
s t r u c t u r e d h e l p t h a t slow l e a r n e r s need." 
9.6 I n t h e t a b l e i n s e c t i o n 9.2 i t was n o t obvious whether "use 
o f equipment" and "use o f t e x t b o o k s / p u b l i s h e d w o r k c a r d s " should be 
c l a s s i f i e d as b e i n g more p e r t i n e n t t o t e a c h i n g o r o r g a n i s a t i o n f o r 
m a t h e m a t i c s . C e r t a i n l y t h e y are b o t h among re s o u r c e s t o be used by 
a t e a c h e r i n h i s o r h e r c l a s s r o o m . A l t h o u g h t h e i r use w i l l 
presumably have been d i s c u s s e d on t h e t e a c h e r ' s i n i t i a l t r a i n i n g 
c o u r s e , i t i s a w o r t h w h i l e e x e r c i s e d u r i n g t h e Diploma course t o 
examine and i n v e s t i g a t e , i n t h e l i g h t o f t h e t e a c h e r ' s classroom 
e x p e r i e n c e , t h e v a l u e and range o f p o s s i b l e uses o f t h e d i f f e r e n t 
t y p e s o f r e s o u r c e s a v a i l a b l e . 
I n a d d i t i o n p a r t o f t h e d u t i e s o f a mathematics 
c o - o r d i n a t o r s h o u l d be t o " o r g a n i s e and be r e s p o n s i b l e f o r p r o c u r i n g , 
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w i t h i n t h e funds made a v a i l a b l e , t h e necessary t e a c h i n g r e s o u r c e s f o r 
mat h e m a t i c s , m a i n t a i n an up t o d a t e i n v e n t o r y and ensure members o f 
s t a f f a r e aware how t o use t h e r e s o u r c e s which a re a v a i l a b l e . " Some 
38% o f Diploma s t u d e n t s a re t h e mathematics c o - o r d i n a t o r s f o r t h e i r 
s c h o o l s ( s e c t i o n 4.19) so d i s c u s s i o n o f p r i o r i t i e s i n b u y i n g 
equipment and o f how t o h e l p t h e i r c o l l e a g u e s t o use equipment w e l l 
i n mathematics l e s s o n s a r e v a l u a b l e aspects o f Diploma courses. 
A t y p i c a l s e l e c t i o n o f t h e comments s t u d e n t s made about the 
h e l p f u l n e s s ( o r o t h e r w i s e ) o f t h e Diploma course i n d i s c u s s i n g use o f 
equipment a r e l i s t e d : -
"Not v e r y h e l p f u l . They d i d show us some f i l m s t r i p s . " 
"They had a w e a l t h o f equipment. I am j u s t b e g i n n i n g t o 
r e a l i s e t h e import a n c e o f i t . I t ' s expensive b u t you can 
make t h i n g s l i k e N a p i e r ' s r o d s . " 
"The maths e d u c a t i o n was t o o t h e o r e t i c a l and c o u l d n o t 
e a s i l y be used i n s c h o o l . He l o s t most peop l e , i n c l u d i n g 
me." 
" I t has encouraged me t o use equipment and t o be more 
e x p e r i m e n t a l ... I would a l s o use t h e OHP because t h i n g s 
l i k e geoboards and c l o c k f a c e s , t h e y a l l show t h r o u g h on 
the OHP and are a f a r b e t t e r t e a c h i n g a i d than each c h i l d 
h a v i n g i t on h i s desk t o meddle w i t h as i t were." 
" I f e l t t h a t i t was l i g h t ; we s h o u l d have seen more 
c o r a m e r c i a l l y a v a i l a b l e equipment and made some o f our own." 
"Poor a p a r t from a l o t o f s t r u c t u r a l a p p a r a t u s . " 
These comments can u s e f u l l y be s e t i n t h e c o n t e x t o f t h e da t a i n 
s e c t i o n 6 . 4 ( i v ) w h i c h i n d i c a t e s t h a t o n l y about 20% o f Diploma 
s t u d e n t s t h o u g h t t h a t t h e t i m e g i v e n t o " p r i o r i t i e s i n b u y i n g 
equipment" was about r i g h t . 
Perhaps t u t o r s need t o c o n s i d e r t h e r e l e v a n c e o f the 
f o l l o w i n g s t a t e m e n t o f t h e C o c k c r o f t Committee f o r t h e i r Diploma 
co u r s e s : 
HMSO (1982) 'Mathematics Counts' Report o f t h e C o c k c r o f t 
Committee o f I n q u i r y . 
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" P r a c t i c a l work i s e s s e n t i a l t h r o u g h o u t t h e p r i m a r y years 
i f t h e mathematics c u r r i c u l u m i s t o be developed i n t h e way 
we have advocated ...." 
9.7 The C o c k c r o f t Committee a l s o expressed t h e v i e w t h a t p a r t 
o f t h e d u t i e s o f a mathematics c o - o r d i n a t o r s h o u l d be t o "prepare a 
scheme o f work f o r t h e s c h o o l i n c o n s u l t a t i o n w i t h t h e head t e a c h e r 
and t h e s t a f f and, where p o s s i b l e , w i t h s c h o o l s from which t h e 
c h i l d r e n come and t o whic h t h e y go." 
I n t h e l i g h t o f t h i s i t i s i n t e r e s t i n g t o examine the views 
o f Diploma s t u d e n t s about t h e h e l p f u t n e s s ( o r o t h e r w i s e ) o f the 
course i n c o n s t r u c t i n g o r amending a scheme o f work:-
"Not v e r y h e l p f u l - o n l y a b r i e f d i s c u s s i o n a t t h e end o f 
the c o u r s e . I hoped t o come away w i t h ideas f o r a framework 
f o r t h e s c h o o l maths." 
"We d i d work on f o r m u l a t i n g a scheme f o r p a r t i c u l a r t o p i c s . 
I g o t some i d e a o f how t o go about i t . " 
"We've p r o b a b l y o n l y had one s e t o f g u i d e l i n e s t o l o o k a t 
b u t we have n o t g o t down t o t h e b a s i c p a r t o f i t , so when 
i t comes t o t h e c o n s t r u c t i o n o f a scheme, no." 
" I would want t o see i t l i n k e d t o m a t e r i a l as w e l l . " 
"We've had two o r t h r e e d i s c u s s i o n s and t h e t r o u b l e i s t h a t 
you s t a r t a r g u i n g about one l i t t l e d e t a i l . " 
"Yes I d i d some work w h i c h I'm n o t b e i n g a l l o w e d t o 
implement." 
"We d i d a good s e r i e s o f work on area and looked a t t h e 
stages r i g h t t h r o u g h from 5 t o 13." 
Ag a i n these comments can be s e t i n t h e c o n t e x t o f t h e da t a i n s e c t i o n 
6 . 4 ( i v ) t h a t o n l y about 25% o f t h e s t u d e n t s t h o u g h t t h a t the t i m e 
a l l o c a t e d t o c o n s t r u c t i n g a s c h o o l mathematics scheme was about 
r i g h t . 
9.8 I n t h e diagram i n s e c t i o n 9.2 t h e r e a r e two empty spaces. 
Students were asked i f t h e diagram had covered t h e most i m p o r t a n t 
t h i n g s o r whether a n y t h i n g r e a l l y s t o o d o u t as b e i n g missed. The 
most f r e q u e n t comment (6 t e a c h e r s f r o m t h e 41) was t h a t t a l k i n g t o 
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o t h e r t e a c h e r s on t h e course had been v e r y h e l p f u l . T h i s may have 
been t r i g g e r e d by t h e a d j a c e n t s t a t e m e n t " d i s c u s s mathematics w i t h 
o t h e r t e a c h e r s i n my s c h o o l " which 34 o u t o f t h e 41 t e a c h e r s r a t e d as 
v e r y o r f a i r l y h e l p f u l b u t f u r t h e r d i s c u s s i o n r e v e a l e d many 
i n t e r e s t i n g comments such a s:-
"The Diploma has tremendous v a l u e i n t h e d i s c u s s i o n s we had 
w i t h o t h e r t e a c h e r s . I t ' s t h e g e n e r a l i n t e r c h a n g e . You 
don't f e e l g u i l t y about t a l k i n g about raaths on t h e Maths 
Diploma. I f you come i n t o t h e s t a f f r o o m and t a l k about 
maths - 'she's a t i t a g a i n ' . " 
Many t e a c h e r s saw t h e c o n n e c t i o n 
T a l k i n g t o o t h e r 
t e a c h e r s on t h e 
course about maths 
T a l k i n g t o o t h e r 
t e a c h e r s i n my 
scho o l about raaths r 
as b e i n g a v e r y i m p o r t a n t one f o r i n f l u e n c i n g p o s i t i v e l y t he q u a l i t y 
o f mathematics i n t h e i r s c h o o l s . 
The r e l a t i v e h e l p f u l n e s s o f t h e 
f o u r components o f Diploma courses 
9.9 S t u d e n t s were asked (LSQ) t o i n d i c a t e how each o f t h e f o u r 
components o f t h e course had h e l p e d them i n t h e i r t e a c h i n g o f 
raatheraatics. O n l y t h e r e p l i e s o f those s t u d e n t s who s t a r t e d t h e 
course i n 1978 o r 1979 a r e r e c o r d e d because t h e s t u d e n t s who s t a r t e d 
t h e c o urse i n 1980 were g e n e r a l l y o n l y i n t h e second t e r m o f t h e 
course and would have d i f f i c u l t y i n a s s e s s i n g t h e h e l p f u l n e s o f the 
co u r s e . 
Very Fa i r l y Marginally Not Total 
helpful helpful helpful helpful 
Mathematics 216 137 110 41 50i 
43% 27% 22% 8% 100% 
Mathenatical 105 194 105 22 426 
Education 25% 46% 25% 5% 100% 
Special Study 126 157 77 43 403 
31% 39% 19% 11% 100% 
Mathanatical 66 132 122 87 407 
Investigation 16% 32% 30% 21% 100% 
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The s t u d e n t s were asked t o g i v e f u r t h e r d e t a i l s o f how they 
found t h e components h e l p f u l . The f o l l o w i n g f o u r s e c t i o n s 
(9.10-9.13) d i s c u s s t h e i r r e p l i e s . 
9.10 S t u d e n t s ' f u r t h e r comments on t h e u s e f u l n e s s o f t h e 
Mathematics were r o u g h l y c l a s s i f i e d a s :-
Ihe Mathematics component gave Frequency 
Increase i n knowledge 97 25% 
Increase i n interest/confidence 23 6% 
Increase i n knowledge and interest/confidence 41 11% 
No increase i n cOTifidence 
(e.g. " i t made me understand what sane of the slew 
learners i n ray class must feel") 33 9% 
Insight i n t o the structure and progression of 
mathematics (e.g. " i t shosred me where the maths 
I teach i s leading") 64 17% 
Useful integration with classroom experience 43 11% 
No integration w i t h classroon experience 50 13% 
No help 21 5% 
Other comments 13 3% 
Total 385 100% 
Most o f t h e t e a c h e r s i n t h e s m a l l sample mentioned examples 
o f work t h e y had t r i e d i n t h e i r classrooms as a r e s u l t o f t h e c o u r s e r -
work on 3-d shape, S5rmmetry, p r o b a b i l i t y , s e t s . One o r two te a c h e r s 
mentioned t h a t t h e y gave t h e i r c h i l d r e n problem s o l v i n g s i t u a t i o n s and 
i n v e s t i g a t i o n s b u t t h i s was n o t a g e n e r a l f e a t u r e o f t h e classrooms 
v i s i t e d and t h e c h i l d r e n ' s work seen. One t e a c h e r summarised t h i s 
l e v e l o f i n f l u e n c e o f t h e Mathematics component by:-
" I ' v e e n j o y e d i t . I don't t h i n k i n terms o f my own 
cl a s s r o o m t h e r e has been much o f a change a p a r t from the 
odd new i d e a . " 
One t e a c h e r had been h e l p e d g r e a t l y by t h e Mathematics component:-
"The maths f e l l i n t o p l a c e and i n s t e a d o f f e e l i n g t h a t I 
was no good a t maths a t a l l , I f e l t t h a t I ' d been s u b j e c t e d 
t o bad t e a c h i n g i n t h e p a s t . I ' v e s t a r t e d t o read books 
about maths. I'm t a k i n g 'Mathematics i n Schools' now." 
Two i n f a n t t e a c h e r s had s e r i o u s m i s g i v i n g s about t h e Mathematics 
component:-
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" I d i d not enjoy i t at a l l . I t was maths at my own l e v e l . 
I t was j u s t so i r r e l e v a n t . " 
" I t ' s been too high powered t o be any help. Far above what 
any i n f a n t teacher would need." 
A teacher who i s a headmaster i n a small 5-11 school r e i n f o r c e d t h e i r 
views:-
"The f i r s t f i v e minutes were on i n f a n t work and then on to 
j u n i o r work. To improve things you r e a l l y need an i n f a n t 
s p e c i a l i s t , someone who r e a l l y knows about i n f a n t s . " 
Would you want the i n t e r s e c t i o n of i n f a n t 
specialism and maths specialism? 
"Oh yes, yes indeed. My w i f e i s an i n f a n t teacher. She 
went on the course hoping t o improve the mathematics side 
and f e l t t h a t i t was l a c k i n g i n help t o teach i n an i n f a n t 
school." 
Help given by the Mathematics caqxment 
Type of Very Fairly Marginally Not Total 
School helpful helpful helpful helpful 
Nursery, 21 28 19 15 83 
infant or 25% 34% 23% 18% 100% 
f i r s t 
Junior or 64 45 37 14 160 
Middle 40% 28% 23% 9% 100% 
Infant+junior 49 51 46 12 158 
or first-Hnid- 31% 32% 29% 8% 100% 
dle or special 
Secondary 10 12 5 0 27 
37% 44% 19% 0% 100% 
Total 136 107 41 428 
34% 32% 25% 10% 100% 
A smaller p r o p o r t i o n of the teachers of c h i l d r e n i n the 5-9 age range 
found the Mathematics component very h e l p f u l than of the teachers of 
older c h i l d r e n . 
9.11 The teachers' comments on the helpfulness of the 
Mathematical Education component can be roughly analysed as:-
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Mathematical Education component 
Frequency 
Relevant to the classroom 125 35% 
Relevant to classrocm + school organisation 33 9% 
Not relevant 21 6% 
Helpful 77 21% 
Not helpful 73 20% 
Other cantents 32 9% 
Total 361 100% 
Teachers i n the small sample were appreciative of relevant 
and u s e f u l assignments and of the value of the discussions w i t h other 
teachers. They expressed a spectrum of opinion as indicated below:-
"Very, very h e l p f u l indeed. We got l o t s of p r a c t i c a l ideas 
which I've found I can use i n the classroom. Maybe i t w i l l 
take me a year to a s s i m i l a t e a l l the information I've 
received and to present i t i n the classroom." 
"More in f l u e n c e on how I teach ra t h e r than what I teach - a 
much more p r a c t i c a l approach - t h a t s o r t of t h i n g . " 
" I would say t h a t i t was the lea s t w e l l covered p a r t . 
Organisation i n school or teaching maths we have not done 
i n anything l i k e the depths of the other p a r t s . " 
" I t ' s been awful. Too vague, too t h e o r e t i c a l . " 
Helpfulness of the Mathematical Education component 
Type of Very Fairly Marginally Not Total 
School helpful helpful helpful helpful 
Nursery, 26 34 16 5 81 
infant or 32% 42% 20% 6% 100% 
f i r s t 
Junior or 36 73 39 9 157 
Middle 23% 46% 25% 6% 100% 
Infant+junior 36 71 42 7 156 
or first+mid- 23% 46% 27% 4% 100% 
dle or special 
Secondary 5 12 8 1 26 
19% 46% 31% 4% 100% 
Total 103 190 105 22 420 
25% 45% 25% 5% 100% 
There i s not the same s u b s t a n t i a l d i f f e r e n c e of view between i n f a n t (and 
f i r s t school) teachers and teachers of older c h i l d r e n about t h i s component 
as there was about the Mathematics component. 
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9.12 The comments made by s t u d e n t s about t h e v a l u e o f t h e S p e c i a l 
Study can be summarised as f o l l o w s : -
Frequency 
Valuable - made aware of children's individual 
problems or d i f f i c u l t i e s 
Valuable 
Useless 
Very time-ccxisuming 
Not clear what was expected (often c r i t i c a l of 
preparaticm and t u t o r i a l guidance) 
Other coranents 
158 34% 
92 26% 
33 
17 
9% 
5% 
15 4% 
37 11% 
Total 352 100% 
Teachers i n t h e s m a l l sample made many a p p r e c i a t i v e comments 
whic h r e f l e c t e d t h e o v e r a l l p i c t u r e , e.g. 
" I t made me t h i n k o u t what I was d o i n g . " 
Some mentioned t h a t t h e r e may be d i f f i c u l t i e s i n o r g a n i s i n g t h i s work 
i n s c h o o l : -
"The o n l y way t o observe t h e c h i l d r e n i n a n y t h i n g l i k e t h e 
dep t h r e q u i r e d i s t o use a tape r e c o r d e r i n a q u i e t room. 
I don't f i n d t a p i n g i n a cla s s r o o m i s a t a l l f e a s i b l e . 
F o r t u n a t e l y h a v i n g a s t u d e n t ( o n t e a c h i n g p r a c t i c e ) has 
f r e e d me. Our deputy head has a s t u d e n t which a g a i n f r e e d 
me f o r a c o u p l e o f h a l f h o u r s . I know some people on t h e 
course a r e g e t t i n g no t i m e . They are i n d i f f i c u l t y over 
i t . " 
Ifelpfulness of the Special Study 
Very Fa i r l y Marginally Not Total 
helpful helpful helpful helpful 
Nursery, 32 26 10 9 76 
infant or 42% 34% 13% 11% 100% 
f i r s t 
Junior or 39 65 29 16 149 
Middle 26% 44% 19% 11% 100% 
Infant+junior 47 55 32 15 149 
or first-Hnid- 32% 37% 21% 10% 100% 
dle or special 
Secondary 5 9 6 3 23 
22% 39% 26% 10% 100% 
Total 123 155 77 42 397 
31% 39% 19% 11% 100% 
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I t i s i n t e r e s t i n g t o n o t e t h a t t h e p r o p o r t i o n o f t e a c h e r s who r a t e d 
t h e S p e c i a l Study as " v e r y h e l p f u l " decreases w i t h t h e i n c r e a s i n g age 
o f t h e group o f c h i l d r e n t a u g h t . 
9.13 Teachers' comments about t h e u s e f u l n e s s o f t h e M a t h e m a t i c a l 
I n v e s t i g a t i o n have been summarised as:-
Frequency 
Valuable and enjoyable personally 133 38% 
(but no transfer i n t o the classrocm 
Valuable and enjoyable + transfer to classroom 102 29% 
Too d i f f i c u l t 18 5% 
Not clear vhat was expected (often c r i t i c i s m of 
preparation and t u t o r i a l guidance) 4 1% 
Useless or a waste of time 65 18% 
Other comnents 31 9% 
Total 353 100% 
The s m a l l sample o f t e a c h e r s made v a r i e d and i n t e r e s t i n g 
comments on t h i s aspect o f t h e c o u r s e : -
" I spent an a w f u l l o t o f t i m e g e t t i n g nowhere b u t I enjoyed 
i t . I f you don't l i k e d o i n g t h a t s o r t o f t h i n g , t hen you 
c a n ' t see t h a t p l a y i n g about w i t h numbers i s f u n and you 
won't be a b l e t o t e a c h maths i n a way t h a t c h i l d r e n w i l l 
c o n s i d e r t o be f u n . " 
"I'm u s i n g i n v e s t i g a t i v e work w i t h t h e f o u r t h year t o p 
s e t . " 
" I t ' s d i f f i c u l t t o do open-ended work w i t h our s c h o o l 
o r g a n i s a t i o n . " 
" I t ' s j u s t a h a r d s l o g and i t i s n ' t g o i n g t o make me a 
b e t t e r t e a c h e r . " 
Of p a r t i c u l a r i n t e r e s t i s t h e c o n v e r s a t i o n w i t h t h e one t e a c h e r i n 
the s m a l l sample who i s a mathematics g r a d u a t e about her use o f 
i n v e s t i g a t i o n s and some o f t h e problems o f g e t t i n g t e a c h e r s t o adopt 
open-ended work:-
" I use them a l l t h e t i m e . I used them l a s t year w i t h a s e t 
o f b r i g h t e r f o u r t h y e a r s , and t h e whole o f the h a l f year's 
work was based on i n v e s t i g a t i o n s . Now t h e y had never met 
them b e f o r e , t h e y d i d n o t do them t o t h e depth I wanted, 
t h e y were so used t o t i c k s and c r o s s e s . When they had got 
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a m i n o r s o l u t i o n t h e y wanted t o s t o p and s t a r t w i t h the 
n e x t t h i n g . They d i d n o t seem f r e e t o go o f f on a c h a i n o f 
t h e i r own even though t h e y knew I would accept t h a t . They 
found t h a t h a r d , w h i c h i s i n e v i t a b l e , b u t t h e y enjoyed i t . " 
How much c o n f i d e n c e do you t h i n k a te a c h e r needs i n 
t h e i r own p e r s o n a l a b i l i t y t o do mathematics b e f o r e 
t h e y a r e p r e p a r e d t o use i n v e s t i g a t i o n s w i t h 
c h i l d r e n ? 
"A l o t more t h a n t h e y have g o t . Some o f them have 
s u f f i c i e n t problems d e a l i n g w i t h o r d i n a r y mainstream 
c u r r i c u l u m work and would n o t dare s t e p o u t o f i t . I t h i n k 
t h a t t h e r e i s t h e f e a r t h a t w i t h i n v e s t i g a t i o n s t h e r e are 
no answers and I t h i n k t e a c h e r s who have n o t q u i t e g o t the 
c o n f i d e n c e need t h e answers. I would n o t be as prepared t o 
st e p o u t o f l i n e i n a n o t h e r s u b j e c t , b u t I would be more 
pr e p a r e d t o t a c k l e open-ended work i n E n g l i s h than a 
non-mathematician would be pre p a r e d t o t a c k l e i t i n maths. 
I t ' s v e r y easy t o spot a b l e maths c h i l d r e n who are b r i g h t e r 
t h an you. I t must be d i s c o n c e r t i n g t o f i n d a 10 o r 11 year 
o l d . . . I suppose i t depends what you a r e l i k e as a t e a c h e r 
doesn't i t ? " 
Helpfulness of the Mathematical Investigaticm 
Type of Very F a i r l y Marginally Not Total 
school helpful helpful helpful helpful 
Nursery, 11 20 24 25 80 
infant or 14% 25% 30% 31% 100% 
f i r s t 
Junior or 36 49 35 31 151 
Middle 24% 32% 23% 21% 100% 
Infant+junior 14 5^ 52 25 25 
or first-hnid- 10% 37% 36% 17% 100% 
dle or special 
Secondary 4 6 9 6 25 
16% 24% 36% 24% 100% 
Total 65 129 120 87 401 
16% 32% 30% 22% 100% 
Comments about t h e p r i m a r y PGCE 
9.14 The C o c k c r o f t Committee commented on the problems o f the 
p r i m a r y PGCE as a p r e p a r a t i o n f o r t e a c h i n g mathematics t o young 
c h i l d r e n . A s h o r t t i m e i s a v a i l a b l e , many s t u d e n t s may n o t have 
s t u d i e d mathematics f o r a t l e a s t f i v e y e ars and many s t u d e n t s may 
have a sense o f inadequacy i n mathematics. 
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A l l o f t h e f i v e t e a c h e r s i n t h e s m a l l sample who e n t e r e d the 
p r o f e s s i o n by t h i s r o u t e s p o n t a n e o u s l y mentioned t h e inadequacy o f 
t h e i r t r a i n i n g . 
The mathematics honours g r a d u a t e who had a p r i m a r y PGCE had 
done a degree w h i c h d i d n o t i n v o l v e group t h e o r y and a p o s t - g r a d u a t e 
e d u c a t i o n course w h i c h p r o v i d e d method courses f o r a l l s u b j e c t s i n the 
p r i m a r y s c h o o l c u r r i c u l u m except t h e s u b j e c t o f th e s t u d e n t ' s degree. 
Another s t u d e n t (Dave, see s e c t i o n 9.25) commented:-
" I d i d a one ye a r PGCE. Most o f t h a t ( r a a t h e m a t i c a l 
e d u c a t i o n ) was l e f t as i n c i d e n t a l . I t was s i m p l y a 
p r a c t i c a l , p r a g m a t i c t r a i n i n g f o r t e a c h i n g . Not perhaps 
the f a u l t o f th e course b u t more because I was 
c o n c e n t r a t i n g on th e a c t u a l t e a c h i n g . " 
The v i e w o f a n o t h e r g r a d u a t e s t u d e n t a t t h e end o f her 
Diploma course was t h a t t h e combined i n f l u e n c e o f th e p r i m a r y PGCE 
and t h e Dipoloma course formed a u s e f u l rainimum p r e p a r a t i o n f o r 
anyone w i s h i n g t o t e a c h matheraatics i n a p r i m a r y s c h o o l : -
" I c a n ' t h e l p f e e l i n g t h a t what I have now i s n o t much more 
th a n a minimum, r e a l l y , f o r anyone h o p i n g t o teach 
mathematics r e a s o n a b l y w e l l . I t ' s ( t h e c o u r s e ) g i v e n me an 
a w f u l l o t b u t i t does n o t seem t o o much." 
T h i s s m a l l q u a n t i t y o f evidence does seem t o su p p o r t t h e 
C o c k c r o f t recommendation " I n our v i e w t h e l o n g - t e r m s o l u t i o n l i e s i n 
l e n g t h e n i n g t h e PGCE course f o r p r i m a r y t e a c h e r s ' and i t does seem t o 
p o i n t t o a need, i n t h e s h o r t t e r m , f o r i n - s e r v i c e e d u c a t i o n o f 
t e a c h e r s . 
The v i e w o f headteachers 
9.15 I n 6 o f t h e 41 sc h o o l s v i s i t e d t h e Diploma s t u d e n t was the 
head t e a c h e r . A s e l e c t i o n o f views from t h e headteachers o f the 35 
s t u d e n t s who were n o t headteachers i n t h e s r a a l l sample on how h e l p f u l 
t h e y f e l t t h e Diploma course had been t o t h e i r s c h o o l s f o l l o w s : -
L i t t l e o r no h e l p 
" I t h a s n ' t been p a r t i c u l a r l y , i t does n o t seem t o have 
s t o o d h im i n p a r t i c u l a r l y good s t e a d . " 
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" I t ' s more appropriate f o r a ' l i b e r a l ' school than a 
'formal' one." 
"No h e l p . " 
"Not r e a l l y . " 
Some help v i t h the students' teaching 
but l i t t l e throughout the school 
" I t ' s not had a great impact outside of h i s classroom." 
"Not a l o t except t h a t i t has given her more confidence." 
" I t ' s been u s e f u l without doubt. I t has given her new ways 
of looking at maths." 
" I t has added to her conception of maths." 
Help w i t h the mathematics throughout the school 
"She has a greater measure, i f that's possible, of 
enthusiasm f o r and knowledge of maths. At meetings of 
other members of s t a f f the enthusiasm has bubbled out of 
her." 
" I t has introduced i n t o the school innovations i n the form 
of equipment and approaches." 
"He has shared h i s new ideas w i t h the s t a f f . " 
" I f you look at i t i n the long term i t ' s a learning process 
on h i s p a r t , and on our part we have to learn how best we 
can use him." 
" I f i n d i t a tremendous asset t o have someone i n the school 
who knows about recent developments and d i f f e r e n t 
approaches." 
" I f e e l she has come out a more confident teacher. The 
e x t r a q u a l i f i c a t i o n I t h i n k has helped her i n dealing w i t h 
other members o f s t a f f . " 
"He has always done a l o t and been i n t e r e s t e d i n maths. I 
t h i n k i t ' s given the maths more impetus." 
" I t ' s r e f l e c t e d i n her enthusiasm. She i s devising schemes 
or work, assessment sheets." 
"She succeeded and success brings confidence. She 
c e r t a i n l y i s able t o draw out other people's ideas and t o 
present hers." 
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"During the course the two teachers gave a l o t of support 
to each other. They also support each other i n the way 
they look at the cu r r i c u l u m , i n the a l t e r a t i o n s they can 
see as po s s i b l e ! " (Two teachers i n the school were Diploma 
students.) 
Agnosticism 
" I t ' s going t o be d i f f i c u l t f o r me t o s o r t out what he 
would have done i n any case and would have done 
s p e c i f i c a l l y because he's been on the Diploma course." 
" I d i d not know her before she d i d the course so I've no 
r e a l idea of what e f f e c t i t had on her. There i s no doubt 
th a t she has had a b i g e f f e c t on the maths i n the school." 
"I'm not c e r t a i n what can be ascribed to the Diploma 
course." 
Of the s i x students who were headteachers, two made comments that the 
course had c l a r i f i e d t h e i r ideas about the work and purpose of a 
mathematics c o - o r d i n a t o r : -
Help i n appointing a mathematics co-ordinator 
"The two serious contenders f o r the job were both doing the 
Diploma course." (The teacher who was appointed was i n 
the small sample.) 
"Yes, because I knew what I wanted. I t was easy to discern 
those who thought t h a t being the maths expert was j u s t 
knowing your tables and being good at i t . " (The 
headteacher was a member of the small sample). 
Judging from a personal viewpoint, i n over 80% of the schools v i s i t e d 
the headteacher was g i v i n g e x c e l l e n t support and encouragement to the 
teacher who was the Diploma student. 
9.16 Students were asked (LSQ) how e f f e c t i v e they thought the 
Mathematical Education component of the course was i n helping 
teachers t o organise and lead the mathematics i n a school. Their 
r e p l i e s are summarised i n the ta b l e below:-
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Frequency 
Highly e f f e c t i v e 
F a i r l y e f f e c t i v e 
Of l i m i t e d e f f e c t 
No e f f e c t 
A hindrance 
108 17% 
293 47% 
191 30% 
34 5% 
2 <1% 
To t a l 628 100% 
9.17 During the second v i s i t to the schools of teachers i n the 
small sample i t was important to look f o r changes i n the teaching and 
or g a n i s a t i o n of mathematics i n the school. 
When the teachers were asked what changes they had made i n 
the teaching ( o r or g a n i s a t i o n ) of mathematics, t y p i c a l l y they 
commenced by saying "nothing much" or " b a s i c a l l y I'm s t i l l teaching 
the same way", but when they were asked t o t a l k about the work they 
had been doing the p i c t u r e many teachers gave was somewhat d i f f e r e n t . 
The f o l l o w i n g l i s t of comments are those f o r which i t was possible to 
ob t a i n supporting evidence from the teacher's classroom or 
spontaneous confirming comments from the headteacher or other members 
of s t a f f . 
Substantiated developments i n the mathematics i n the schools of 
teachers i n the small sample 
L i t t l e or no development 
Nothing much (4) 
Nothing d i r e c t l y a t t r i b u t a b l e to the course. 
Gained promotion t o another school. 
The teachers "are not r e a l l y i n t e r e s t e d i n maths at the 
moment; they are concerned about t h e i r jobs. I t ' s 
t e r r i b l e i s n ' t i t ? " 
The headmaster had t o intervene when the teacher, who had 
mi s i n t e r p r e t e d the Special Study g u i d e l i n e s , proceeded to 
teach the c h i l d r e n i n h is class nothing but f r a c t i o n s i n 
mathematics f o r a whole year (see section 8.28). 
Some substantiated development 
More i n v e s t i g a t i v e work used i n my classroom. 
More use of charts and hardware. 
Calculators are s t a r t i n g t o be used. 
Calculators introduced i n t o year 4. 
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"The course has influenced h i s teaching. Lots of l i t t l e 
t h i n g s . " 
Supplementary m a t e r i a l w r i t t e n f o r SMP 7-13.^ More s t a f f 
discussion. 
" I have gained i n confidence; anyone on the s t a f f can come 
to me and ask a question and i f I don't know immediately 
then I know sources t o f i n d o ut." 
"The i n f l u e n c e of the course continues, i t s t i l l gives me 
the basis f o r e x p l a i n i n g t h i n g s . " 
"Nothing d i r e c t l y a t t r i b u t a b l e t o ^ he course. SPMG has 
been introduced i n place of Beta." 
"Some work on symmetry. I also had the confidence t o l e t 
the c h i l d r e n t a l k t o each other about t h e i r maths." 
"Obviously whatever I do I t h i n k a l i t t l e b i t more 
c a r e f u l l y about i t . " 
"Two ex-Diploma students were appointed as part ( h a l f ) time 
teachers i n an 11-16 school because no other mathematics 
s p e c i a l i s t was a v a i l a b l e (see section 9.23). 
"The other teachers are s t a r t i n g t o come t o ask f o r 
advice." 
"We've had discussions w i t h the other s t a f f about Dienes' 
apparatus and place value." 
A maths problem board i s prominently displayed. 
1 'School Mathematics Pro j e c t 7-13' - Cambridge U n i v e r s i t y Press 
2 S c o t t i s h Primary Mathematics Group 'Primary Mathematics - A 
development through a c t i v i t y ' - Heinemann 
3 T.R. Goddard e t c . 'Beta Mathematics' - Schofield & Simms 
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"I've appointed a maths co-ordinator who d i d the Diploma 
course." (a f e l l o w student on the course t h a t the 
headteacher attended.) 
"We've been t h i n k i n g about the books and the equipment i n 
school and the place of p r a c t i c a l work." 
"He has drawn up a l i s t o f apparatus and equipment. Not 
only does he know of s u i t a b l e apparatus but of how i t 
should be a p p l i e d . " 
"A l o t o f help has been given t o teachers i n f o r m a l l y . " 
"A core scheme has been devised." 
" I t ( t h e course) has been h e l p f u l i n coping w i t h a very 
b r i g h t 11 year o l d . " 
"We've appointed the Diploma student f u l l - t i m e . " 
9.18 The discussions w i t h Diploma students and t h e i r 
headteachers were marked by a degree of openness, f r i e n d l i n e s s and 
s i n c e r i t y t h a t was r e f r e s h i n g . They were w i l l i n g t o show schemes of 
work, t o discuss both achievements and problems i n teaching of 
mathematics i n t h e i r schools and to be honest about the d i f f i c u l t i e s 
they faced i n encouraging some o f the teachers on the s t a f f t o accept 
and understand the need f o r new ideas. There was a high l e v e l of 
consistency between the views of headteachers and the teachers. 
9.19 Nevertheless there remain insuperable d i f f i c u l t i e s about 
assigning c a u s a l i t y between substantiated developments i n a student's 
school and the Diploma course. I n about h a l f of the 41 schools 
v i s i t e d the teachers and the headteachers reported t h a t the Diploma 
course had been i n f l u e n t i a l i n t h e i r mathematics. I n only 1 of these 
schools was i t f e l t by the research f e l l o w t h a t there had been a 
marked and unmistakable change i n the work o f the Diploma student 
th a t was ascribed t o the Diploma course by the teacher and h i s 
headmistress and t h a t could not reasonably have occurred 
spontaneously or be caused by other i n f l u e n c e s . I n another 20 
schools the Diploma course seemed t o be among the possible causes of 
the development of mathematical teaching and organisation i n the 
school but there would be d i f f i c u l t i e s i n demonstrating the c a u s a l i t y 
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beyond reasonable doubt. Considering the remaining 20 teachers the 
eff e c t i v e n e s s of the course was impaired by the nature of the 
r e l a t i o n s h i p s i n the school ( 4 ) , or d i f f i c u l t i e s w i t h the course ( 6 ) , 
or the teacher's lack of confidence i n teaching mathematics ( 7 ) , or 
the teacher not being i n a s i t u a t i o n t o implement much of value from 
the course (2 supply teachers and 1 teacher from a guidance u n i t f o r 
14-16 year o l d s . 
Observed i n f l u e n c e from the Diploma course on 
the 41 teachers (and t h e i r schools) i n the small sample 
Frequency 
Perceptible change caused by the Diploma course 1 2% 
Change possibly caused by the Diploma course 20 49% 
Possible change impaired by relationships in the school 4 10% 
Possible change inpaired by difficulties within the 
course 6 15% 
Possible change inpaired by the lack of confidence 
of the teacher 7 17% 
L i t t l e or no change possible 3 7% 
9.20 Case studies and other i l l u s t r a t i v e m a t e r i a l from small 
sample students are included i n the remainder of the chapter. 
Michael ( s e c t i o n 9.21) i l l u s t r a t e s how a teacher who gained 
a d i s t i n c t i o n under the o l d - s t y l e r e g u l a t i o n s seems unable, p a r t l y 
because o f h i s own d i f f i d e n c e and p a r t l y because of the r e l a t i o n s h i p s 
i n the school, t o inf l u e n c e the mathematics teaching i n a p o s i t i v e 
sense. 
I n the previous chapter ( s e c t i o n 8.27) Susan, who had 
d i f f i c u l t i e s at school and a weak mathematics background, showed how 
un h e l p f u l she found the course. 
Margaret ( s e c t i o n 9.22) shows how at present the Diploma 
course may, at best, i n f l u e n c e her own teaching only. I n the l i k e l y 
event of her gaining promotion and becoming responsible f o r the 
mathematics i n a middle school, the course may become much more 
i n f l u e n t i a l . 
I n 1981 Jane was a supply teacher having a teaching 
c e r t i f i c a t e w i t h main subject PE. When the second v i s i t was made i n 
1982 she had been appointed as a part-time mathematics teacher i n a 
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comprehensive school. Part of the i n t e r v i e w w i t h the head of the 
mathematics department i s recorded i n section 9.23. 
Both Sarah (8.29) and Hazel (8.30 and 10.8) show t h a t , 
despite not f i n i s h i n g the course f o r personal and fa m i l y reasons, 
developments i n t h e i r own teaching and i n the mathematics throughout 
t h e i r schools have continued. Each of t h e i r headmasters praised and 
acknowledged the value of the course. Nevertheless i t i s impossible 
w i t h c e r t a i n t y t o say th a t without the Diploma course the 
developments would not have happened. 
Fiona ( s e c t i o n 9.24) has c l e a r l y increased i n confidence. 
This i s probably due t o her promotion, her involvement w i t h the 
Schools Council p r o j e c t and the Diploma course. Again i t seems 
impossible t o i s o l a t e the inf l u e n c e of the Diploma course and assess 
j u s t how valuable i t has been t o her. 
Dave ( s e c t i o n 9.25) however, from h i s comments and the work 
done during the course and i n h i s school, presents a p i c t u r e i n which 
i t i s possible t o ascribe w i t h confidence to the Diploma course 
c r e d i t f o r being a source of the ideas and enthusiasm which have 
enabled the developments i n h i s teaching t o take place. 
The graphs included i n the accounts are the students' 
responses t o question 5 of the second year i n t e r v i e w schedule 
(Appendix 3 ) . 
9.21 Michael gained a d i s t i n c t i o n i n the Diploma course under 
the o l d s t y l e r e g u l a t i o n s . He gained grade A f o r the Mathematics and 
the Mathematical I n v e s t i g a t i o n and grade C f o r the Mathematical 
Education and the Special Study. 
He i s aged 25-29, has '0' l e v e l maths, one 'A' l e v e l and a 
teachers' c e r t i f i c a t e w i t h French as the main subject. He teaches 
f o u r t h year j u n i o r c h i l d r e n i n a 5-11 school. Before the Diploma 
course he held a scale 2 post f o r environmental studies; he now has 
a scale 3 post f o r mathematics. 
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The c h i l d r e n i n h i s class were observed i n the v i s i t made 
to h i s school i n 1981 working "at t h e i r own pace" through SMP cards.^ 
There was a long queue of c h i l d r e n round h i s desk and several 
c h i l d r e n were having s u b s t a n t i a l d i f f i c u l t y w i t h the work. Some of 
the c h i l d r e n ' s mathematics books were seen i n the v i s i t i n 1982. A l l 
the work was taken from SMP cards and i t had been marked correct or 
i n c o r r e c t w i t h o u t comment. A boy who obviously experienced d i f f i c u l t y 
w i t h mathematics had pages of work on d i v i s i o n marked i n c o r r e c t ; 
e a r l i e r i n h i s book there were pages of i n c o r r e c t s u b t r a c t i o n . There 
was no sign of work designed t o help w i t h the d i f f i c u l t i e s i n 
s u b t r a c t i o n before s u b t r a c t i o n was used i m p l i c i t l y i n the work on 
d i v i s i o n . 
Michael's Chi l d Study was seen. I t had been graded C. 
There was no d i r e c t conversation w i t h c h i l d r e n recorded nor was there 
any evidence t h a t he had l i s t e n e d t o c h i l d r e n doing and t h i n k i n g 
about mathematics. The moderator at the centre i s a member of a 
u n i v e r s i t y mathematics department and has l i t t l e d i r e c t personal 
experience of teaching i n primary schools. 
A new headmaster was appointed t o Michael's school i n 
September 1981. There are now plans t o introduce 'Peak 
2 
Mathematics'. Michael views t h i s as a u s e f u l development because 
"There has been no proper s t r u c t u r e i n the i n f a n t mathematics f o r the 
f i v e years t h a t I have been here. I t h i n k f o r the f i r s t time we 
might have a set scheme down i n the i n f a n t school. There may be a 
few o b j e c t i o n s but I t h i n k i t w i l l be b e t t e r f o r us i n the long run 
as a school." 
The headmaster commented on the mathematics i n the school:-
" I am going t o change the approach to mathematics i n the 
school, not t a i l o r i n g i t s t r i c t l y to an SMP type approach 
but more emphasis placed on group work and more p r a c t i c a l 
work. 
1 School Mathematics Pro j e c t 'SMP 7-13' Cambridge U n i v e r s i t y 
Press 
2 A.Brighouse, D.Godber, P . P a t i l l a 'Peak Mathematics' Nelson. 
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I t h i n k mathematics i s taught at an i n f a n t l e v e l i n a 
superb f a s h i o n , more p r a c t i c a l l y . My head of i n f a n t s here 
I have confidence i n and I am much happier, mathematically, 
about down there than w i t h the elevens. I t was a very b i g 
school and a l o t of the teaching methods arose because 
everyone was l e f t to t h e i r own devices." 
He expanded these thoughts at length but tal k e d about organisation 
f o r mathematics i n i s o l a t i o n from the mathematics content of the 
cu r r i c u l u m and from the d i f f i c u l t i e s c h i l d r e n experience w i t h 
mathematics. 
He t a l k e d about the p a r t Michael was p l a y i n g i n the 
mathematics throughout the school:-
" I have confirmed t h a t he has r e s p o n s i b i l i t y f o r 
mathematics throughout the school. I must be honest. He 
has not got an o v e r a l l p i c t u r e of what i s required. I 
t h i n k he and I w i l l have to work together to put down 
gu i d e l i n e s f o r the teachers because I t h i n k everyone works 
best i f they have got some backup m a t e r i a l g i v i n g 
confidence. The teacher tends t o go mechanically through 
the scheme because he or she does not know any b e t t e r . 
The t r o u b l e w i t h Michael i s t h a t he has not a l o t of 
confidence - he i s shy and r e t i r i n g - t o t h i n k t h a t he has 
a scale 3 post i s q u i t e alarming." 
Michael t a l k e d about aspects of the value of the course i n 
teaching mathematics:-
" I t made me t h i n k a b i t more about what I was doing, how I 
was teaching maths, t o f i n d a nice way of doing i t . " 
i n c o n s t r u c t i n g or amending a scheme of work:-
" I t h i n k t h i s maths course w i l l be u s e f u l because I w i l l 
know where t o go f o r my resources and ideas. Obviously 
t h i s new scheme t h a t i s coming i n , I s h a l l have to work 
w i t h t h a t . So I w i l l be amending a scheme of work from 
September." 
i n organising the mathematics i n the school:-
"We are dealing w i t h a primary school here. I would have 
l i k e d t o have studied a b i t more i n f a n t mathematics. My 
experience i s from f i r s t year j u n i o r up. I don't f e e l 
p a r t i c u l a r l y confident spouting about i n f a n t maths." 
i n l o o k i n g at a v a i l a b l e textbooks or published m a t e r i a l : -
"We only touched the surface of t h a t . We only touched the 
surface o f schemes." 
i n considering the usefulness of various m a t e r i a l s and equipment f o r 
mathematics:-
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"They d i d not r e a l l y do a l o t on t h a t . " 
and i n discussion w i t h other teachers on the course:-
" I t h i n k the valuable t h i n g was f o r a couple of hours every 
Tuesday nig h t to be able t o s i t down w i t h other teachers, 
from i n f a n t r i g h t up t o top j u n i o r l e v e l . You r e a l l y 
t a l k e d amongst yourselves about what you were doing, how 
you d i d t h i n g s . " 
He explained h i s graph of the inf l u e n c e of the course:-
" I was influenced f a i r l y s t r o n g l y at the time of the 
course. The course s t i l l influences me. I r e f e r back to 
things we have done." 
Michael; I n f l u e n c e o f t h e course 
i n f l u e n c e 
f a i r l y 
s t r o n g 
End o f 
course 
t i m e 
9.22 Margaret passed the course w i t h d i s t i n c t i o n . She i s aged 
30-34, has '0' l e v e l maths, 2 'A' le v e l s and an honours BEd i n 
geography. She has a scale 2 post " f o r organising the mathematics 
exams and a l l the paperwork t h a t goes w i t h i t " i n a 9-13 middle school 
w i t h 760 p u p i l s . The headmaster described the catchment area as quite 
v a r i e d . The deputy head i s a mathematics s p e c i a l i s t . The headmaster 
said t h a t he "takes a keen i n t e r e s t i n maths": Margaret said that he 
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"tends t o i n t e r f e r e a l o t " . The senior mistress has a Cambridge 
mathematics degree, the head of mathematics i s a s p e c i a l i s t and the 
head of PE teaches mathematics. There was a w e l l documented scheme 
1 2 based on SMP l e t t e r e d books, w i t h supplementary m a t e r i a l from SMG 
and 'Basic S k i l l s i n Maths'.^ 
The headmaster t a l k e d about the influence of the course i n 
the school:-
"Not a l o t except t h a t i t has given Margaret more 
confidence. That has served two purposes: i t has improved 
her knowledge but she has also been quoting the f a c t that 
she has been t o l d these things ... We have not had a l o t of 
feedback but c e r t a i n l y as f a r as she i s concerned i t has 
done her a l o t of good and t h a t must be r e f l e c t e d i n her 
teaching." 
Margaret gave the f o l l o w i n g advice t o a prospective student:-
" I ' d t e l l them t o do i t . I s t a r t e d i t because I have not 
got any formal maths q u a l i f i c a t i o n s . " 
She commented about the course:-
" I sometimes wish the education had a b i t more body to i t . 
I t ' s been a b i t wishy-washy at times, a b i t i n d e f i n i t e . 
The education exams worry me. I r e a l l y don't know what 
they w i l l be l i k e . " 
" I t ' s u s e f u l , the contact w i t h other people on the course 
as much as anything. I've learned a l o t about what goes on 
i n other people's schools." 
She was asked whether the mathematics content had helped her to teach 
mathematics:-
"Not r e a l l y ; I've t r i e d a few i n v e s t i g a t i o n s and adapted 
a few t o p i c s - the s t u f f on binary systems and 
permutations." 
1 'School Mathematics P r o j e c t ' Cambridge U n i v e r s i t y Press. 
2 S c o t t i s h Mathematics Group 'Modern Mathematics f o r Schools' 
Blackie/Chambers 
3 R.W. Fox 'Basic S k i l l s i n Mathematics' E. Arnold 
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She t a l k e d about the " b r i g h t " c h i l d r e n i n the school, e x p l a i n i n g : -
"The b r i g h t kids are the ones who are quick to see patterns 
and who can e x p l a i n i t t o you, the ones who can draw t h e i r 
own conclusions. They do w e l l i n exams but they don't 
n e c e s s a r i l y come top." 
Margaret described the i n f l u e n c e of the course on her by the graph, 
but the i n f l u e n c e on the mathematics i n the school i s small. 
Margare;^: I n f l u e n c e o f the course 
i n f l u e n c e 
f a i r l y 
s t r o n g 
End o f 
course 
t i m e 
9.23 Jane i s aged 35-39, has '0' l e v e l mathematics, no 'A' 
l e v e l s and a teaching c e r t i f i c a t e w i t h main subject i n PE. I n 1982 
she was a supply teacher doing only occasional work. In September 
1981 she and another student on the Diploma course were each 
appointed as h a l f - t i m e teachers to an 11-16 comprehensive school to 
replace a teacher who had m a t e r n i t y leave f o r a year. The school has 
approximately 650 p u p i l s , 3 teachers who teach mathematics f o r 
three-quarters or more of a f u l l timetable and a f u r t h e r 8 or 9 
teachers who teach mathematics f o r part of the time (one of whom i s a 
f i r s t year Diploma s t u d e n t ) . 
The head of mathematics i n the school, John, described how 
he had phoned up the l o c a l education a u t h o r i t y o f f i c e and was t o l d 
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t h a t there were p l e n t y of h i s t o r y teachers a v a i l a b l e but no 
mathematics teacher. He described the two Diploma students' 
c o n t r i b u t i o n : " I t ' s been a l i f e saver". 
Can you t e l l me how you see a Diploma student f i t t i n g 
i n t o the school mathematics teaching? 
"Hopefully one would l i k e t o use these people i n the lower 
school because of the s p e c i f i c bias of the t r a i n i n g . Like 
every other school we f i n d i t d i f f i c u l t to s t a f f 
examination courses, although we are q u i t e lucky here - a 
l o t o f h i g h l y q u a l i f i e d teachers. I could t h i n k of these 
people doing a CSE course, though I do know the 
mathematical content of the course i s not p a r t i c u l a r l y 
heavy. I would not t h i n k of them as '0' l e v e l teachers. ] 
t h i n k t h a t would be u n f a i r to a l l concerned." 
Can you t e l l me how u s e f u l you f e e l the course has been 
to you i n the school? 
" I t ' s e a r l y days y e t . I t ' s eased our supply problem of 
teachers t r a i n e d i n mathematics of any kind and t h i s i s 
good. I t ' s also i n j e c t e d new enthusiasm i n t o the school. 
Whether t h i s p a r t i c u l a r Diploma i s t o t a l l y relevant t o the 
secondary s i t u a t i o n remains t o be seen but so f a r i t has 
helped us t o place teachers i n f r o n t of f i r s t and second 
year classes who are w e l l on t h e i r way t o being q u a l i f i e d 
to do such a t h i n g , which i s something we have not always 
achieved i n the past." 
So i t ' s making a bad s i t u a t i o n s l i g h t l y better? 
"More than s l i g h t l y b e t t e r . One of the teachers on the 
course has t r i e d out some of the things he has learned on 
the course and classes i n the school are being used f o r 
p r o j e c t s . Anything t h a t stimulates the mathematics 
environment of the school i s a good t h i n g . " 
Are the l i n k s w i t h the classroom made st r o n g l y enough? 
"This i s d i f f i c u l t because the course i s designed f o r the 
age range 5-13. The number of l i n k s t h a t can be made w i t h 
the ages 11-13 i n our case obviously must be fewer. I 
t h i n k i t w i l l help w i t h remedial teaching. Like every 
school we have c h i l d r e n who cannot do basic things so the 
kind of t r a i n i n g t h a t i n f a n t teachers should receive about 
how t o teach the very basics of a r i t h m e t i c and mathematics 
should come i n very u s e f u l . " 
Jane was h e s i t a n t t o t a l k about her teaching:-
"I've got a f o u r t h year, h a l f of them w i l l take CSE, and 
I've got a second year who are the class above remedial." 
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You used t o teach PE i n a secondary school, so you are 
used t o the traumas of .... 
"Yes, but I would not say I was used t o i t any more. That 
was ten years ago. Things have changed." 
Got worse? 
"Yes, d i s c i p l i n e - w i s e . " 
I suppose d i s c i p l i n e and behaviour of the kids must be 
the biggest problem t h a t h i t s anyone who teaches i n a 
secondary school? 
"Yes i t i s , and knowing what t o do w i t h i n the system." 
Now, what s o r t of maths are you teaching? 
"The f o u r t h years are f o l l o w i n g a book 'Simple Modern 
Maths' by Boyd & Court. I t can get p r e t t y boring because 
there are a l o t of examples. I t r y t o vary i t a b i t . With 
the second year they are more on topics which you can take 
from any book so you don't f o l l o w any p a r t i c u l a r book. At 
the moment they are on r e v i s i o n but I s t a r t e d o f f on 
f r a c t i o n s which they had not got at a l l . " 
F ractions i s d i f f i c u l t , i s n ' t i t ? 
"Very d i f f i c u l t f o r most of them, yes. A few of them have 
found out what to do but they don't know what they are 
doing anyhow and the r e s t have not found out and s t i l l 
don't know what they are doing." 
Oh Jane! But you are winning, are you? 
"On some t h i n g s , yes. I d i d number bases the other day. 
They d i d not know why they counted i n tens - f i n g e r s - so 
we were g e t t i n g through on t h a t ; i t went q u i t e 
s u c c e s s f u l l y . " 
Obviously John and Jane are doing t h e i r best i n d i f f i c u l t 
circumstances t o provide an adequate mathematical education f o r the 
c h i l d r e n i n the school, but nevertheless serious concern remains about 
the q u a l i t y o f the education given t o the c h i l d r e n . 
9.24 Fiona i s aged 25-29, has '0' l e v e l mathematics, 2 'A' 
l e v e l s and a teaching c e r t i f i c a t e w i t h main subject a r t . She teaches 
i n a 5-7 i n f a n t school and has prev i o u s l y attended a 10-week (3 hours 
per week) course on i n f a n t mathematics at the l o c a l mathematics 
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centre. She has been promoted to a scale 3 post w i t h i n the school 
w i t h r e s p o n s i b i l i t y f o r c o - o r d i n a t i n g the mathematics and science and 
has done considerable work i n changing the mathematics scheme and 
assessment sheet, s e l e c t i n g new equipment, holding year group meetings 
and discussions ( e s p e c i a l l y w i t h a new teacher) and organising 
mathematical a c t i v i t i e s f o r parents to do w i t h t h e i r c h i l d r e n at home. 
Her headmistress was a p p r e c i a t i v e of the q u a l i t y of Fiona's 
work i n the school and the increase i n confidence which she i s showing 
but was r e l u c t a n t t o say t h a t i t was the r e s u l t of the Diploma 
course:-
" I t i s d i f f i c u l t t o estimate how much of i t i s due t o the 
Diploma. My i n s t i n c t i v e f e e l i n g i s t h a t i t i s her doing the 
Diploma r a t h e r than the Diploma i t s e l f . The confidence she 
got from the studying and the reading." 
She has increased i n confidence? How does th a t show? 
"Her a b i l i t y t o lead group discussion, her wanting to lead 
group discussion, her a b i l i t y to prepare points f o r 
discussion and t o keep a discussion i n l i n e . She has 
changed such a l o t , i t i s r e a l l y n o t iceable. Whether i t i s 
the increased r e s p o n s i b i l i t y , but c e r t a i n l y having done the 
Diploma she does f e e l confident t o say 'such and such a 
t h i n g i s so', or 'that i s worth considering'. She can help 
teachers w i t h questions or understanding. But whether 
something else would have done the same t h i n g I don't know. 
She was obviously ready t o do something." 
Fiona gave her view of the course i m p l i c i t l y i n the 
advice she would o f f e r to a prospective student:-
" I would say t h a t they must be prepared to do a l o t of work 
and not expect the course t o be t o t a l l y aligned to school. 
They are not going t o be able to s i t at the course one 
evening and be t o l d t h a t next week you w i l l be able t o do 
t h i s work i n school. I t ' s not t h a t s o r t of course. I t ' s an 
awful l o t of theory and mathematics at t h e i r own l e v e l . " 
Nevertheless her assignment work f o r the course contained sections 
which demonstrated her considerable a b i l i t y as a teacher. She has 
s k i l f u l l y incorporated i n t o an essay on 'The meaning and place of 
understanding i n c h i l d r e n ' s l e a r n i n g of mathematics i n the i n f a n t 
school' a s e c t i o n on 'Understanding and the language b a r r i e r ' " -
" P r i m a r i l y the c h i l d r e n are faced w i t h language that they 
are u n f a m i l i a r w i t h e.g. p a r t i t i o n i n g the set. They also 
210 
have the problem o f hearing mathematical words and sentences 
tha t have a d i f f e r e n t meaning from everyday language, e.g. 
The c h i l d may hear mother t e l l i n g an older brother at home 
to 'do h i s sums', but i n school the c h i l d i s asked to ' f i n d 
the sum o f 6 and 3. 
Children also hear words t h a t are s i m i l a r t o other words 
which confuses the content of the question. Two p a r t i c u l a r 
cases arose t h i s term i n school:-
( i ) Karen came to me w i t h a sentence i n her book reading 
'The d i f f e r e n c e between 5 and 2 —• 7'. When I asked her what 
she had w r i t t e n she said: 'the d i f f e r e n c e between 
5 add 2 — ^ 7 ' . What a confusion the careless reading of t h i s 
sentence must have caused! I pointed out the i n c o r r e c t 
reading and then she showed me how t o match the sets to f i n d 
the d i f f e r e n c e . I t was going to take several examples to 
r e i n f o r c e the c o r r e c t i n her mis-reading. 
( i i ) Mark was confused w i t h the comparison w i t h a p a i r of 
o b j e c t s . He was saying 'The skipping rope i s longer and the 
metre s t i c k ' . So i n f a c t he was l i s t i n g the o b j e c t s , but 
s t a t i n g t h a t the skipping rope was longer, or even comparing 
one object to many. I explained that when we are comparing 
a p a i r of objects we say t h a t the skipping rope i s longer 
than the metre s t i c k . Several examples were needed f o r the 
new language to become meaningful. Mark then continued to 
compare 2 objects of mass, height and s i z e , w i t h ease." 
She and the deputy headteacher are now involved w i t h the Schools 
Council p r o j e c t 'Understanding i n Learning' and Fiona has chosen as 
the t o p i c s t o i n v e s t i g a t e comparison and order. Her Special Study f o r 
the Diploma was a study of c h i l d r e n ' s work i n making comparisons. 
Fiona drew the f o l l o w i n g graph of the influence of the 
course and commented "The continued increase i s p a r t l y because of the 
research work and my post as w e l l . I t ' s come together". 
211 
Fiona:- I n f l u e n c e o f t h e course 
i n f l u e n c e 
f a i r l y 
s t r o n g 
End o f 
course 
t i m e 
9.25 Dave i s aged 25-29, has an a r t s degree, a primary PGCE and 
'0' l e v e l mathematics. He has a scale 1 post teaching 9-10 year olds 
i n a primary school w i t h 101-200 c h i l d r e n . The school i s s i t u a t e d i n 
the type of v i l l a g e t h a t would be c l a s s i f i e d as r u r a l under an inner 
c i t y / o t h e r u r b a n / r u r a l trichotomy but that may be c l a s s i f i e d as 
i n d u s t r i a l since a p i t or a m i l l i s the major employer. 
He has developed work w i t h the c h i l d r e n i n his class that i s 
taken from a v a r i e t y of sources, i n c l u d i n g puzzles, p r a c t i c a l work and 
work from SPMG. Last year the work was dominated by the published 
scheme. He i s now g i v i n g the c h i l d r e n f a r more praise and 
encouragement. 
S c o t t i s h Primary Mathematics Group 'Primary Mathematics 
development through a c t i v i t y ' - Heinemann 
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The teacher of the 'top' class has a scale post f o r 
mathematics and science. The headteacher commented on Dave's increase 
i n confidence; "He comes back from the course and shares h i s ideas 
w i t h the s t a f f . He's been very good. I t h i n k he's enjoying i t . " 
Dave showed me an assignment he had w r i t t e n e n t i t l e d 
'Compare two contemporary mathematics schemes f o r work at some 
developmental stage of primary school work'. He had made a comparison 
1 2 of SPMG , which was used i n h i s school, w i t h SMP and had achieved a 
good balance of the comparison of the t e x t s , the language and 
development o f concepts needed by the c h i l d r e n and the o r g a n i s a t i o n a l 
problems associated w i t h each scheme. 
Dave's comments about the course are recorded below:-
The Mathematics component:-
"Well, n a t u r a l l y I'm not going t o pretend t h a t I f i n d i t a l l 
easy. I f I d i d I would not be on the course. Some of i t , 
yes, i t i s hard but I went on the course because I f e l t my 
mathematics background i s l i m i t e d . " 
The e f f e c t on h i s teaching: 
" I s t i l l b e l i e v e i n the class lesson i n i t s place, but I was 
using i t too much and expecting too much from i t . I've 
become more f l e x i b l e using groups at both ends, w i t h the 
b r i g h t c h i l d r e n and w i t h the less able. I'm i n v o l v i n g shape 
a l o t more because of the ideas from the course, which l a s t 
year when I got them were a b i t too l a t e t o put i n t o a c t i o n . 
This year I'm a c t u a l l y using them. A l o t o f the number 
aspects are the same as l a s t year but there has been 
broadening and deepening. I'm using more p r a c t i c a l 
apparatus." 
The e f f e c t on the mathematics i n the school: 
"For example at dinner time today a colleague came i n and 
asked me how would I get round the problem of a c h i l d 
saying, when they were t r y i n g t o f i n d out how many h a l f 
pence there were i n 32?., s i x and a h a l f . We discussed ways 
of doing i t using p l a s t i c money." 
1 S c o t t i s h Primary Mathematics Group 'Primary Mathematics - A 
development through a c t i v i t y ' Heinemann 
2 School Mathematics Pro j e c t 'SMP 7-13' Cambridge U n i v e r s i t y 
Press 
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"We had some money t o spend from the Parent Teacher 
Association and I mentioned some multibase a r i t h m e t i c 
b locks, Dienes. I thought t h a t these might come i n useful 
e s p e c i a l l y lower down the school. I was prepared t o discuss 
t h e i r use i n the staff-room - there i s no p o i n t i n j u s t me 
using them - the head said to me "Wait a minute, I've seen 
something l i k e t h a t " and we went i n t o the top class 
teacher's room and came out w i t h three p i l e s . We had got 
the whole k i t . " 
Dave drew a sketch graph: 
Dave: I n f l u e n c e of t h e course 
i n f l u e n c e 
f a i r l y 
s t r o n g 
End o f 
course 
time 
and commented:-
" I t s t a r t e d f a i r l y slowly but a f t e r Christmas of l a s t year 
i t s t a r t e d t o have an i n f l u e n c e . When I look at a scheme now 
I'm l o o k i n g f o r content and development - a l l ideas I've got 
from the course. The influence of the course i s more than 
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j u s t ' f a i r l y s trong'. As to whether i t would carry on, I 
t h i n k n a t u r a l l y there would be some f a l l i n g away, but the 
things i t has taught me are valuable and would continue to 
be valuable f o r the r e s t of my teaching career." 
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CHAPTER 10 
TEE DIPLCTIA COURSE AMD THE PROFESSIONAL 
DEVELOPMENT OF TEACHERS 
10.1 The James Report^ spoke of the need f o r teachers to "extend 
t h e i r personal education, develop t h e i r p r o fessional competence and 
improve t h e i r understanding of educational p r i n c i p l e s and 
techniques." I t proposed t h a t " a l l teachers should be e n t i t l e d to 
release w i t h pay f o r i n - s e r v i c e education and t r a i n i n g on a scale not 
less than the equivalent of one term i n every seven years and, as 
soon as po s s i b l e , on a scale of one term i n f i v e years" which would 
r e q u i r e an estimated 3% of the teaching force being absent from 
schools at any one time. 
The then Secretary of State f o r Education and Science 
presented t o Parliament the White Paper 'Education: A Framework f o r 
2 
Expansion' paragraph 61 of which s t a t e s : -
"The Government propose t o give e f f e c t to the Committee's 
recommendation, i n the f i r m b e l i e f t h a t expenditure to 
achieve an expansion of i n - s e r v i c e t r a i n i n g of t h i s order 
i s a necessary investment i n the f u t u r e q u a l i t y of the 
teaching f o r c e . The recommendation w i l l need to be 
implemented over a period as increases i n the teaching 
force permit l a r g e r numbers of teachers to be released. 
The r a i s i n g of the school leaving age w i l l put s t a f f i n g 
standards under temporary s t r a i n , but the Government's aim 
i s t h a t a s u b s t a n t i a l expansion of in - s e r v i c e t r a i n i n g 
should begin i n the school year 1974-75 and should 
t h e r e a f t e r continue progressively so as t o reach the ta r g e t 
of 3 per cent release by 1981." 
1 HMSO (1972) 'Teacher Education and Tr a i n i n g ' the James Report 
2 HMSO (1972) 'Education: A Framework f o r Expansion' 
216 
These proposals have not been implemented although the need 
p e r s i s t s and although there i s a surplus of t r a i n e d and q u a l i f i e d 
primary school teachers (though not of mathematics teachers. 
Expenditure i s s t i l l necessary and the model of the Diploma course 
r e q u i r i n g day or half-day release from school i s remarkably e f f e c t i v e 
and cheap. 
10.2 The Cockcroft Committee have pointed to the special needs 
of mathematics i n i n - s e r v i c e support f o r teachers and t h e i r b e l i e f 
t h a t "there are a number of reasons which j u s t i f y support f o r 
teachers o f mathematics on a scale which may not, on f i n a n c i a l 
grounds, be possible f o r teachers of a l l subjects at the prsent 
time." I n a d d i t i o n t o t h e i r j u s t i f i c a t i o n of t h i s statement i n 
paragraph 718, f o r primary school teachers, the m a j o r i t y of whom are 
not mathematics s p e c i a l i s t s , the j u s t i f i c a t i o n must include e x p l i c i t 
mention of the necessity of b u i l d i n g up confidence and mathematical 
knowledge. 
10.3 I n sec t i o n 4.7 the work of Diploma students i n developing 
t h e i r p r o f e s s i o n a l i n t e r e s t i n mathematical education i s reported. 
Most (80%) belonged t o no l o c a l or n a t i o n a l mathematics teachers' 
group or o r g a n i s a t i o n . About h a l f (49%) had attended no other 
i n - s e r v i c e course (even a short course run by t h e i r LEA) r e l a t e d t o 
mathematics. S l i g h t l y less than h a l f (46%) had found no books that 
were p a r t i c u l a r l y u s e f u l f o r the Diploma course (books t h a t , 
conceivably, could have been valuable f o r continued reference a f t e r 
the end of the course). 
One of the teachers i n the small sample i s chairman of her 
l o c a l branch of the Association of Teachers of Mathematics. She was 
asked i f the l o c a l branch had gained any new members from the group 
of Diploma students and she r e p l i e d " I don't t h i n k we have. We 
handed out ATM l i t e r a t u r e at Diploma meetings and people have come 
fo r s i n g l e meetings." 
HMSO (1982) 'Mathematics Counts' - the Cockcroft Report 
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This i s the p i c t u r e of the pro f e s s i o n a l development of 
those primary school teachers who are motivated t o take a s u b s t a n t i a l 
course, l a r g e l y i n t h e i r own time, i n mathematical education. The 
corresponding p i c t u r e f o r the o v e r a l l population of primary school 
teachers must give serious cause f o r concern. 
Diploma students and the 
n a t i o n a l mathematics teachers' organisations 
10.4 There are now a considerable number of teachers who have 
gained the Diploma i n Mathematical Education of the Mathematical 
Association and i t i s i n t e r e s t i n g t o ask i f the Association continues 
to provide any help f o r such teachers. 
C e r t a i n l y a t n a t i o n a l l e v e l the Association, by means of 
i t s j o u r n a l s 'Mathematics i n School' and 'Mathematics round the 
Country' provides m a t e r i a l f o r primary school teachers. I n recent 
years, one day at the n a t i o n a l conference has had a primary school 
bias ( i n 1982 a l e c t u r e 'Developing Mathematical Thinking i n the 
Primary and Middle Years' followed by a choice of working sessions). 
But what o f the p i c t u r e a t l o c a l branch lev e l ? How many 
branch meetings could a t y p i c a l Diploma student (who has '0' l e v e l 
mathematics but not 'A' l e v e l mathematics and teaches i n a j u n i o r 
school) enjoy and f i n d u s e f u l and relevant t o h i s or her teaching? 
The secretary of the Branches Committee supplied recent programmes 
f o r twenty one branches. Thirteen of these appeared ( i n s o f a r as i t 
i s possible t o judge from a l i s t of t i t l e s and names of speakers 
alone) t o have one or even two meetings out of a t y p i c a l programme of 
f i v e or s i x meetings t h a t would be of possible i n t e r e s t to the former 
student. Members at one branch claimed t h a t most of i t s meetings 
would be of i n t e r e s t t o middle school teachers. 
S i m i l a r l y the Association of Teachers of Mathematics 
continues t o provide, through the j o u r n a l 'Mathematics Teaching', the 
various i n f o r m a l p u b l i c a t i o n s , the meetings o f l o c a l branches and the 
annual n a t i o n a l conference, a valuable forum f o r the sharing and 
development of ideas and mathematical a c t i v i t y . 
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I t i s a feature of the Diploma course t h a t members of each 
of the ' r i v a l ' organisations have co-operated so w e l l and that the 
course r e f l e c t s some of the t h i n k i n g of both organisations. I n f a c t , 
more t u t o r s attended the Association of Teachers of Mathematics 
conference i n 1982 than the Mathematical Association conference. 
Talking t o other teachers about mathematics 
10.5 Diploma students have stated (LSQ) t h a t t a l k i n g to other 
teachers on the course and f i n d i n g out about the mathematics i n other 
schools was u s e f u l and h e l p f u l . 
Agree Undecided Disagree Total 
Talking to other teachers on the 
course was useful and helpful 
669 32 19 
93% 4% 3% 
720 
100% 
Agree Undecided Disagree "We didn't" Total 
I t was useful to 
hear about mathe-
matics in other 
schools 
661 36 9 12 
92% 5% 1% 2% 
718 
100% 
10.6 Teachers i n the small sample were asked i n 1982 i f they had 
kept i n touch w i t h any of the people on the course (or i f they had 
s t a r t e d the course i n September 1980 i f they thought they would keep 
i n touch). Some of the teachers gave more than one response. 
Spouse is/has been a Diploma student 
A friend is/has been a Diploma student 
Another teacher in the school is/has been a Diploma student 
Ex-Diploma students seen in connection with mathematics 
teachers' group or other mathanatical in-service work 
Ex-Diploma students seen occasicmlly at various teachers' 
meetings 
Not really 
Dcxi't know 
3 
10 
4 
9 
17 
1 
Total number of replies 49 
Of the 41 students, 18 seem to have l o s t contact (and the opportunity 
to t a l k about mathematics teaching) w i t h other teachers who were 
doing the course. 
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Contact seems d i f f i c u l t t o maintain i n a r u r a l area where 
t r a v e l l i n g distances may be gre a t : -
" I t ' s d i f f i c u l t . We are very spread out." 
A teacher who had been promoted to a headship commented: 
"Yes, but not since I've taken on t h i s j o b . I've had so much 
to do. 
Teachers who belong t o l o c a l teachers' groups f o r mathematics seem to 
meet other ex-Diploma students r e g u l a r l y . Other teachers renew t h e i r 
acqaintance or f r i e n d s h i p w i t h teachers who were f e l l o w students i n 
d i f f e r e n t circumstances:-
" I go t o Ellan d Road w i t h another teacher who also d i d the 
Diploma." 
Continuation groups 
10.7 A small group of teachers from one centre who found t h i s 
aspect of the course valuable are continuing t o meet w i t h the 
encouragement of the l o c a l mathematics adviser. A v i s i t was made to 
one of t h e i r meetings. I t was held i n a teachers' centre. I t 
s t a r t e d a t 5.00p.m. and f i n i s h e d a t approximately 7.00p.m. Nine 
teachers were present. One l e f t a f t e r an hour t o go to a parents' 
meeting at school. 
The meeting consisted of four of the teachers t a l k i n g about 
shape and how they teach i t . They had brought along p l e n t y of 
examples of good q u a l i t y c h i l d r e n ' s work and were prepared to t a l k 
about i t and the c h i l d r e n ' s t h i n k i n g i n some d e t a i l . There was a 
s e n s i t i v e awareness both of ch i l d r e n ' s d i f f i c u l t i e s and also of the 
need t o challenge the more able c h i l d . 
The atmosphere was relaxed, inf o r m a l and f r i e n d l y . Even the 
more reserved and d i f f i d e n t teachers were prepared to c o n t r i b u t e to 
the discussion and were prepared to move around the room to use 
examples from the c h i l d r e n ' s work or to demonstrate points on the 
board. 
The group holds meetings about once a f o r t n i g h t . They have 
discussed t h e i r I n v e s t i g a t i o n s and Special Studies and have had 
guest speakers:- the mathematics adviser, a mathematics teacher from 
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a l o c a l secondary school t a l k i n g about s t r u c t u r e i n algebra ("he 
a c t u a l l y gave us i n t e r e s t i n g work t o do" ) and a speaker from the Open 
U n i v e r s i t y t a l k i n g about 'Maths across the curriculum'. 
Members of the group are being asked to be members of LEA 
working p a r t i e s and t o c o n t r i b u t e to LEA i n - s e r v i c e courses f o r 
teachers. One teacher i s a member of a l o c a l mathematics teachers 
committee and was asking f o r c o n t r i b u t i o n s from the group towards 
some in f o r m a l p u b l i c a t i o n s . The c o n t i n u a t i o n group produces a 
newsletter which i t c i r c u l a t e s t o members. 
A f t e r the meeting the teachers were asked about the value of 
the group:-
How valuable d i d you f i n d the meeting? 
" I t helps us to exchange ideas. When one i s a maths 
s p e c i a l i s t i n a school, s t a f f tend to r e l y on you. Although 
the s p e c i a l i s t may wish t o exchange ideas, others on the 
s t a f f can be less w i l l i n g . " 
" I f i n d i t both i n t e r e s t i n g and valuable to see what other 
work i n the same area i s going on. Ideas and suggestions of 
great value." 
" I saw how other teachers i n a s i m i l a r s i t u a t i o n to my own 
handled and developed shape. Though the goal was the same, 
the approaches were d i f f e r e n t . I w i l l use some of the 
ideas." 
" I t ' s " u s e f u l t o see how a f i r s t school tackles shape -
'de-isolates' one's own middle school teaching." 
" I teach i n a middle school and i t was most i n t e r e s t i n g to 
discover what was being taught i n f i r s t schools. Some of the 
things presented were new ideas t o me. I w i l l incorporate 
them i n t o the remedial maths i n my own school." 
Which meetings of the c o n t i n u a t i o n group have you found 
p a r t i c u l a r l y u s e f u l and h e l p f u l ? 
"Discussions r e l a t i n g t o teaching i n school w i t h teachers 
presenting c h i l d r e n ' s work." 
"Where teachers have presented work of c h i l d r e n of d i f f e r e n t 
ages and a b i l i t i e s . " 
because we have both middle and f i r s t school 
r e p r e s e n t a t i v e s , most meetings are u s e f u l . " 
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"Those d i r e c t l y concerned w i t h school have been most useful 
but higher l e v e l maths to p i c s have been i n t e r e s t i n g . " 
" A l l of them - e s p e c i a l l y b r i n g i n g work by c h i l d r e n . " 
What advice would you give t o a group of teachers who were 
t h i n k i n g of s t a r t i n g a c o n t i n u a t i o n group i n another part of 
the country? 
"Do i t . See your maths adviser, f o s t e r the friendships and 
mutual i n t e r e s t s forged." 
" S t a r t as soon as possible a f t e r the course ends. Make 
arrangements before exams. Everyone h u r r i e s away a f t e r 
these. Arrange s u i t a b l e premises." 
"Formulate your syllabus one term i n advance. Try to include 
a guest speaker at l e a s t once a term to ensure new ideas." 
"Go ahead and do i t ; i t keeps feeding new ideas." 
"A s o l i d agenda running perhaps a term ahead. This gives 
s t r u c t u r e and helps sustain i n t e r e s t and enthusiasm." 
"You must be prepared to go to the meetings and you make them 
work, saying what you want." 
I t i s very encouraging to f i n d a group of teachers who have 
gained s u f f i c i e n t confidence and who have enough i n i t i a t i v e to 
organise a programme of meetings. They have r e c r u i t e d smaller 
numbers of teachers from subsequent courses t h a t have been run at the 
centre and i t i s hoped that membership of the group w i l l grow. 
Perhaps i t would be valuable i f members of the group could b r i n g 
along other teachers from t h e i r schools to selected meetings so that 
on these occasions the group becomes a meeting of ten or so schools 
r a t h e r than of ten or so teachers. 
Follow-up work f o r the LEA 
10.8 One of the teachers i n the small sample. Hazel, (see 
se c t i o n 8.30) and f e l l o w members of her (day-release) course have 
been involved i n i n - s e r v i c e education f o r teachers under the guidance 
of the LEA mathematics inspectors. They have been helping teachers 
to see the range and development of mathematics i n the context of the 
LEA g u i d e l i n e s or framework. 
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Hazel explained what they had been doing:-
"We got together, the 18 t h a t were l e f t at the end of the 
course, w i t h the two inspectors. They explained what they 
wanted us t o do. They f e l t t h a t teachers would take more 
no t i c e of us as working teachers. I t would not be too high 
flown or t h e o r e t i c a l . We had these meetings i n the Autumn 
term t o work through the framework. We each took an aspect. 
I was working i n the group doing shape through symmetry and 
we j u s t showed the development of tha t through using the 
framework also on the org a n i s a t i o n of maths. Other groups 
are doing area, g r a p h i c a l representation and three aspects of 
number using a number l i n e , working w i t h f r a c t i o n s and so on. 
I went w i t h another colleague t o the opening day. The 
inspectors d i d the morning and we took the afternoon session. 
We j u s t showed them the developing progression through 
symmetry i n t o the transformation geometry i n secondary 
school, s t a r t i n g o f f w i t h a r t work and i n k b l o t s and 
suc h l i k e . We've a l l gone along each time t o support the 
others. I t encourages the teachers t o look at maths i n a 
d i f f e r e n t way." 
How many meetings have you had? 
"One day followed by s i x evenings and then a f i n a l day. We 
won't be involved i n t h a t , j u s t the inspectors. That's j u s t 
a rounding o f f day on the org a n i s a t i o n of maths i n the 
school." 
And how do you f e e l i t ' s gone down? 
"Very w e l l . The group has been very responsive. They have 
enjoyed i t , hearing a l l these d i f f e r e n t suggestions. I n your 
own school you can get very p a r o c h i a l . You don't look 
outwards. This i s intended t o make people t h i n k . " 
How many teachers have come along? 
"Twenty one or twenty two I t h i n k . " 
Have they volunteered to come? 
"Yes, but I t h i n k the inspector wrote the l e t t e r i n such a 
way t h a t i t was an i n v i t a t i o n they could not refuse or t h e i r 
head could not refuse. There have been courses at 3 
teachers' centres i n the county. The i n t e n t i o n has been t h a t 
there w i l l be one teacher from every middle school at one of 
these courses." 
I t i s encouraging t o f i n d an LEA which i s prepared t o give 
day release t o teachers doing the course and which subsequently uses 
e f f e c t i v e l y the ex p e r t i s e and enthusiasm of the ex-Diploma students. 
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Diploma students' plans f o r f u r t h e r study 
10.9 Teachers i n the small sample were asked i n the Spring term 
of 1982 i f they had any thought of or plans f o r any f u r t h e r study. 
Their r e p l i e s are c l a s s i f i e d by the year i n which they s t a r t e d the 
course 1978, 1979 or 1980. 
1978 (10 teachers) 
No d e f i n i t e plans (7 teachers) 
No. (2) 
Not at the moment. 
Not u n t i l I f i n d my fe e t here (appointed t o headship). 
I could not take anything on at the moment (appointed to 
headship) 
I never stop (but d i d not mention anything s p e c i f i c ) . 
I would l i k e t o do research but I have not got a f i r s t 
degree. 
Plans being executed (3 teachers) 
Obtained Open U n i v e r s i t y degree (mathematics, h i s t o r y of 
mathematics, s t a t i s t i c s , computing). 
Diploma i n reading. 
A 2-year part - t i m e science course. 
1979 (21 teachers) 
No d e f i n i t e plans (9 teachers) 
No. (2) 
A year's r e s t then p o s s i b l y an environmental studies 
course. 
Family commitments too great at the moment. 
Looked at the courses advertised at the teachers' centre. 
Another course would have t o involve secondment from 
school. (2) 
Gave up a p o s t a l course i n 'A' l e v e l mathematics. 
When I'm s e t t l e d i n my new j o b . . . . 
D e f i n i t e plans 6 teachers) 
Information received about computing course - 2 hours per 
week f o r 1 term. 
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Diploma i n Advanced Studies i n Education (DASE) (2) 
Associateship of the College of Preceptors. 
Open U n i v e r s i t y course. 
MEd course (but received news t h a t morning t h a t Diploma 
course d i d not carry exemption from Part 1 of the MEd). 
Plans being executed (6 teachers) 
I n - s e r v i c e BEd. (2) 
DASE. 
Computer assisted l e a r n i n g course. 
Open U n i v e r s i t y EM 235 'Developing Mathematical Thinking'. 
Involved i n Schools Council p r o j e c t 'Understanding i n 
Learning' - i t takes up as much time as the Diploma." 
1980 (10 teachers, interviewed i n the f i f t h term of the course) 
No plans (4 teachers) 
Don't f e e l l i k e i t at the moment. 
Not a long course. 
Thoughts or plans (6 teachers) 
Open U n i v e r s i t y foundation course i n mathematics. 
A modern '0' l e v e l followed by 'A' l e v e l mathematics. 
Probably i n reading or remedial education. 
The prospect of doing a f u r t h e r degree appeals to me. 
A course on computers and suchlike i f I ever get over t h i s ! 
DASE - ask me again when I've done my c h i l d study! 
I t i s d i f f i c u l t t o summarise the thoughts, plans and actions of the 
students, but i t does seem from t h i s small sample that about 30% 
proceed w i t h some form of f u r t h e r study. 
10.10 Although no systematic c o l l e c t i o n of such information 
was made, students i n the small sample gave a p i c t u r e of the 
d i v e r s i t y of r e g u l a t i o n s which govern the status of the Diploma course 
i n connection w i t h degree and other courses:-
"No exemption from part of an i n - s e r v i c e BEd course was 
possible t o Diploma holders." 
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" I got the impression t h a t the Diploma would be a 
q u a l i f i c a t i o n f o r e n t r y t o an MA i n curriculum studies." (a 
non-graduate) 
" I a pplied t o the u n i v e r s i t y f o r an MEd. They had not 
heard of the Mathematical Association Diploma." (a BEd 
graduate). 
"A l e t t e r from the u n i v e r s i t y a r r i v e d t h i s morning saying 
t h a t the Diploma was not s u f f i c i e n t f o r exemption from Part 
1 o f t h e i r MEd course." 
"A d i s t i n c t i o n i n the Diploma course i s an en t r y 
q u a l i f i c a t i o n f o r the MEd course." 
I n 1982 the Higher Degrees Sub-committee of the U n i v e r s i t y of London 
Faculty of Education agreed t h a t the requirement of at least a second 
class honours degree be waived as an entry requirement f o r the 
degrees o f MA and MEd i n mathematical education f o r Diploma students 
who have gained a d i s t i n c t i o n . They considered t h a t the Diploma 
course was " r e l e v a n t and ought t o be encouraged" and so Diploma 
students who have gained a d i s t i n c t i o n have the opportunity to be 
considered f o r e n t r y t o these higher degrees at Chelsea College. 
The Diploma course and i n - s e r v i c e education 
i n other areas of the curriculum 
10.11 Many of the conclusions and recommendations of the 
research p r o j e c t are of i n t e r e s t and relevance t o those pr o v i d i n g and 
organising other i n - s e r v i c e courses. The helpfulness of day and 
half-day release from school and the importance of ensuring that the 
course i s re l e v a n t ( i n a broad sense) t o the needs of teachers, t h e i r 
c h i l d r e n and t h e i r schools must be relev a n t to p r o v i s i o n f o r the 
co n t i n u i n g education of teachers i n every type of school and every 
p a r t of the curri c u l u m . Good f i n a n c i a l support f o r students and the 
importance of encouragement from the headteacher and other members of 
the s t a f f f o r m a t e r i a l from the course t o be used i n school must 
l i k e w i s e have u n i v e r s a l a p p l i c a t i o n . 
The value of the Child Study i n causing teachers t o l i s t e n 
to and observe t h e i r c h i l d r e n would be equally great f o r other areas 
of study. 
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However the concern o f some Diploma students about t h e i r 
perceived d i f f i c u l t i e s i n the Mathematics component may only be 
appropriate t o note f o r i n - s e r v i c e p r o v i s i o n i n those areas of the 
curriculum which cause teachers some anxiety. 
Good t u t o r i a l p r o v i s i o n would be e s s e n t i a l f o r any s i m i l a r 
course. 
10.12 Diploma Board members (BQ) were asked what advice they 
would give an or g a n i s a t i o n which was s e t t i n g up a comparable Diploma 
i n another area of the primary school curriculum. The f o l l o w i n g 
p o i n t s were made: 
"Find a good Chairman and a small e n t h u s i a s t i c team to 
design the scheme and do i t on a p i l o t basis f i r s t . " 
"Be very very c l e a r about the aims of the course (e.g. 
r e t r a i n i n g f o r those who know nothing about your subject, 
or c r e a t i n g an e l i t e among those who do?) and be w i l l i n g to 
close down courses i n i n s t i t u t i o n s which ignore the stated 
aims i n order to keep up student numbers or to hide 
d e f i c i e n c i e s among t h e i r s t a f f . " 
"Take a close look at what teachers say they want. I have 
a suspicion t h a t the q u a l i t y of maths teachers - and the 
mathematical q u a l i t y of primary teachers - i s w e l l below 
t h a t o f other s u b j e c t s . " 
"A Diploma course may not be so necessary i n (say) English 
since teachers are b e t t e r q u a l i f i e d i n English and there's 
much more m a t e r i a l around (e.g.) on teaching reading e t c . " 
"Take care to stand back and evaluate and don't l e t 
a d m i n i s t r a t i o n take over." 
"Develop a d m i n i s t r a t i v e procedures f u l l y f i r s t r a t h e r than 
s e t t i n g o f f on an ad hoc basis." 
"One i s tempted to say tha t since the Mathematical 
Association has inaugurated the whole business then other 
organisations w i l l f i n d i t easier to f o l l o w i n our 
foo t s t e p s , but of course they would be f a r b e t t e r o f f 
working independently and coming t o t h e i r own sol u t i o n s f o r 
t h e i r own problems r a t h e r than being influenced by ours." 
"To expect teachers t o have too great an expectation of the 
course and too low an opinion of t h e i r own a b i l i t i e s . " 
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10.13 I n t e r e s t i n the model f o r the Diploma course developed by 
the Mathematical Association has been shown by other organisations of 
teachers of other subjects i n the school curriculum. 
The Association f o r Science Education wrote i n A p r i l 1982 
t h a t they are:-
"now e n t e r i n g the f i e l d o f v a l i d a t i o n o f i n - s e r v i c e 
t r a i n i n g courses. The f u l l V a l i d a t i o n Board has only 
r e c e n t l y been set up and i t has had an exploratory meeting 
w i t h some colleges who have already expressed an i n t e r e s t 
i n our v a l i d a t i o n scheme." 
They have corresponded w i t h the secretary of the Diploma Board and 
have acknowledged the helpfulness o f the booklet 'The Mathematical 
Association Diploma - a general guide' and of the regulations f o r the 
Diploma i n f o r m u l a t i n g a diploma course appropriate f o r teachers of 
science. 
The H i s t o r i c a l Association have approved a few centres to 
s t a r t teaching courses i n September 1982 leading t o the Advanced 
C e r t i f i c a t e i n the teaching of H i s t o r y . These courses w i l l "involve 
at l e a s t 100 hours' teaching contact time, followed by a s i x months' 
tu t o r e d p r o j e c t , u s u a l l y spread over eighteen months part time 
study." 
THls A s s o c i a t i o n has appointed an Advanced C e r t i f i c a t e Board 
w i t h l o c a l contact members f o r centres. The course i s not designed 
s p e c i f i c a l l y f o r primary and middle school teachers; " i t i s intended 
to be s u f f i c i e n t l y f l e x i b l e t o allow i n s t i t u t i o n s t o make s u i t a b l e 
p r o v i s i o n s i n the l i g h t of l o c a l l y defined needs. They have received 
i n t e r e s t i n the Advanced C e r t i f i c a t e from Scotland, which they d i d 
not expect; they expected i n t e r e s t from Wales but "not a glimmer of 
i n t e r e s t has come up." The course i s normally t o be assessed by two 
pieces of course work, a ' l i n k i n g study' c o n s o l i d a t i n g the work of 
the course and focussing upon the learner and a 'post-course p r o j e c t ' 
developing a scheme f o r the candidate's own school. 
This i s the f i r s t time the H i s t o r i c a l Association has been 
involved i n v a l i d a t i n g an i n - s e r v i c e course f o r teachers. They 
looked at two other organisations i n developing the Advanced 
C e r t i f i c a t e ; one of these was the Mathematical Association and " t h a t 
was very much t o the f o r e o f our minds". 
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The Diploma course and other 
mathematics i n - s e r v i c e education 
10.14 The in f o r m a t i o n c o l l e c t e d during the research p r o j e c t 
points t o c e r t a i n subpopulations of teachers and t h e i r needs f o r 
con t i n u i n g education e i t h e r i n t h e i r own mathematics or t h e i r 
teaching of mathematics to c h i l d r e n . 
(a) Every one of the s i x teachers i n the small sample who were 
graduates and who had t r a i n e d by means of a PGCE course f o r 
primary teachers mentioned t h a t there had been i n s u f f i c i e n t 
time t o devote to mathematics i n the PGCE course. The 
evidence of j u s t a small number of teachers would support 
the view of the Cockcroft Committee that "the long term 
s o l u t i o n l i e s i n lengthening the PGCE course f o r primary 
teachers". However, i n the short term t h e i r lack of 
i n i t i a l t r a i n i n g i n d i c a t e s a need f o r i n - s e r v i c e education. 
(b) The Diploma course (and presumably other long in-service 
courses i n mathematics ) a t t r a c t s primary school teachers 
who are l i k e l y to be b e t t e r q u a l i f i e d i n mathematics than 
the average primary school teacher. Almost a l l of the 99% 
of primary school teachers who have not attended a Diploma 
course w i l l be responsible f o r teaching mathematics to 
t h e i r class of c h i l d r e n ; the mathematical development (or 
lack of i t ) of t h e i r p u p i l s w i l l be l a r g e l y t h e i r 
r e s p o n s i b i l i t y f o r the year. The mathematical knowledge of 
the teacher and h i s or her degree of confidence i n and 
enthusiasm f o r the subject w i l l be transmitted to the 
c h i l d r e n . 
One of the major problems of in - s e r v i c e education i n 
mathematics i s how to reach such teachers. The present 
system i s tha t teachers v o l u n t a r i l y undertake in-service 
education; there are, f o r example, no clauses i n t h e i r 
contracts t o provide f o r systematic updating of t h e i r 
knowledge and e x p e r t i s e . This means tha t almost a l l 
primary p u p i l s are l i k e l y to be taught mathematics by 
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teachers who may be poor advertisements f o r i t s continued 
l e a r n i n g . 
There i s an a d d i t i o n a l problem. The mathematical content 
of Diploma courses, although i t c e r t a i n l y i s not excessive, 
may prove daunting t o some primary school teachers. 
( c ) The needs of mathematics teachers of c h i l d r e n i n the age 
range 5-7 (such teachers may also have r e s p o n s i b i l i t y f o r 
organising the mathematics i n a 5-11 school) w i l l only be 
met on courses designed and taught by those w i t h good 
knowledge of mathematics and w i t h experience of teaching 
young c h i l d r e n . 
(d) The Mathematical Association i n co-operation w i t h the 
National Association f o r Remedial Education has developed, 
using a s i m i l a r model to the Diploma i n Mathematical 
Education, a diploma f o r teachers of low a t t a i n e r s i n 
mathematics. The f i r s t courses s t a r t e d i n 1981 and 1982 at 
Bishop Grosseteste College, L i n c o l n and at the West Sussex 
I n s t i t u t e of Higher Education. 
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CHAPTER 11 
RECOMMENDATIONS AND CONCLUSIONS 
11.1 Chapter 11 i s designed t o be read, not i n i s o l a t i o n , but 
i n conjunction w i t h the r e s t of the r e p o r t (the numbers 
i n the margin r e f e r t o appropriate s e c t i o n s ) . 
11.2 The Mathematical Association Diploma course has provided 
and continues t o provide mathematical i n - s e r v i c e 
(2.21) education f o r a large number of primary school teachers. 
So, p o t e n t i a l l y , i t may have a s i g n i f i c a n t influence on 
the q u a l i t y of the teaching and organisation of 
mathematics i n primary schools. 
11.3 The course, when i t i s w e l l organised and taught and 
when conditions i n the teachers' schools allow, can be 
(Chapter 9) e f f e c t i v e i n i n f l u e n c i n g f o r good the teaching of 
mathematics and the o r g a n i s a t i o n f o r mathematics i n 
schools. 
11.4 I n order t h a t the course should be more e f f e c t i v e we 
wish to make recommendations from the Research Project 
to the f o l l o w i n g groups of people:-
t u t o r s (sections 11.5-11.9, 11.11, 11.15) 
moderators (sections 11.8, 11.11, 11.12) 
members o f the Diploma Board (sections 11.5-11.7, 
11.9-11.12) 
other subject teaching organisations (sections 
11.13, 11.14) 
those responsible i n LEAs f o r funding courses 
(sections 11.15-11.17) 
those responsible i n c e n t r a l government f o r funding 
courses (sections 11.15, 11.18) 
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11.5 
We note 
(6.27) t h a t 40% of students thought t h a t the p r o v i s i o n f o r 
t u t o r i a l s was inadequate; 
and recommend 
( i ) That the Diploma Board considers suggesting to 
colleges an estimated number of hours of t u t o r i a l 
time (e.g. 70 hours) t h a t may be required f o r an 
average course; 
( i i ) t h a t t u t o r s ( i n i n s t i t u t i o n s where such 
(6.28) arrangements apply) press f o r t u t o r i a l work to be 
included as part of t h e i r timetabled workload. 
11.6 
We note 
(6.4-6.5) the comments of some students about the lack of 
relevance to the course; 
and recommend 
( i ) t h a t despite the many d i f f i c u l t i e s i t i s es s e n t i a l 
(6.2-6.3) t h a t t u t o r s c o n t i n u a l l y renew t h e i r teaching 
experience i n i n f a n t and j u n i o r schools; 
( i i ) t h a t a moderator who i s appointed should normally 
have experience of mathematical education i n 
primary schools as w e l l as q u a l i f i c a t i o n s i n 
mathematics. 
11.7 
We note 
(6.6-6.7, the students' comments and views about the Mathematics 
9.10) component of the course; 
conclude 
th a t i n general the l e v e l of d i f f i c u l t y of the 
mathematics i s about r i g h t f o r the needs of the 
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teachers though the focus of the course may often be 
centred on the mathematics f o r 9-13 year old c h i l d r e n 
r a t h e r than on the complete 5-13 range; 
and recommend 
that s u i t a b l e teachers i n i n f a n t or f i r s t schools who 
have a strong mathematics background be encouraged to 
co n t r i b u t e to the teaching, moderation and organisation 
of Diploma courses. 
11.8 
We note 
( i ) t h a t many of the Diploma students have 
(4.17-4.19) r e s p o n s i b i l i t y f o r mathematics i n t h e i r schools; 
( i i ) t h a t many students f e l t t hat no s u f f i c i e n t emphasis 
( 6 . 4 ( i v ) ) was given to aspects of organising the mathematics 
throughout a school; 
and suggest 
tha t College Boards re-examine the balance and content 
of t h e i r courses t o make them as h e l p f u l as possible to 
teachers who are, or hope t o become, mathematics 
co-ordinators. 
11.9 
We note 
( i ) t h a t 67% of students reported t h a t they had enjoyed 
(9.13) doing the i n v e s t i g a t i o n ; 
( i i ) t h a t the Mathematical I n v e s t i g a t i o n was perceived 
by many students as being the lea s t h e l p f u l 
component of the course to them i n t h e i r teaching; 
and recommend 
( i ) t h a t the I n v e s t i g a t i o n be retained i n the Diploma 
course since i t has value i n showing th a t 
mathematics i s more than a received body of 
knowledge and i t shows some students that 
mathematics can be enjoyable; 
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( i i ) t h a t t u t o r s continue to recognise the d i f f i c u l t i e s 
(6.31) t h a t many students have i n doing the I n v e s t i g a t i o n 
and i n i n t r o d u c i n g i n v e s t i g a t i o n s to t h e i r p u p i l s . 
11.10 
We note 
(7.12) t h a t students at a m i n o r i t y of centres have reported 
t h a t t h e i r assignments and essays are not being 
returned, or t h a t work i s being returned without grades 
or comment; 
and recommend 
th a t the Diploma Board considers r e - d r a f t i n g the 
r e l e v a n t r e g u l a t i o n s so as t o remove any possible 
misunderstanding of t h e i r i n t e n t i o n s by t u t o r s . 
11.11 
We note 
(7.3-7.9) the s t r e s s , reported by students, t h a t i s caused by 
assessment and p a r t i c u l a r l y by examinations; 
and recommend 
th a t t u t o r s , moderators and members of the Diploma 
Board consider and adopt appropriate methods to reduce 
t h e i r a n x i e t y . 
11.12 
We note 
( i ) t h a t moderators have an important r o l e t o play i n 
(7.13-7.20) ensuring t h a t Diploma courses are of comparable 
standards; 
( i i ) t h a t about a quarter of moderators' reports f o r 
(7.22) courses t h a t f i n i s h e d before September 1981 had not 
been submitted to the Diploma Board; 
( i i i ) t h a t the network of moderators i s only p a r t i a l l y 
(7.14) connected; 
( i v ) the value of the moderators' meetings and r e g i o n a l 
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(2.26) meetings i n p r o v i d i n g o p p o r t u n i t i e s f o r an exchange 
of views about the course; 
and recommend 
( i ) t h a t moderators' reports are made av a i l a b l e to the 
Diploma Board w i t h i n , say, three months of the end 
of courses; 
( i i ) t h a t every e f f o r t continues to be made to achieve 
greater communication between courses, i n c l u d i n g 
appointing s u i t a b l e t u t o r s c u r r e n t l y teaching on 
Diploma courses as moderators f o r centres other 
than t h e i r own. 
11.13 
We note 
( i ) t h a t the model of the Mathematical Association 
(10.13) Diploma course has been used by the H i s t o r i c a l 
Association and the Association f o r Science 
Education i n t h e i r discussions about developing 
i n - s e r v i c e courses for e teachers i n t h e i r own 
subject areas; 
and commend 
t h i s model of i n - s e r v i c e education to other subject 
teaching organisations f o r t h e i r consideration. 
11.14 
We note 
the value of the Special Study of c h i l d r e n l e a r n i n g 
(6.32, 9.12) mathematics as perceived by students and t u t o r s on the 
Diploma course; 
and suggest 
the i n c l u s i o n of an equivalent study i n courses set up 
by other teaching organisations. 
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11.15 
We note 
( i ) the value of ob t a i n i n g a good geographical 
(2.22-23) d i s t r i b u t i o n of Diploma courses; 
( i i ) the ex t r a d i f f i c u l t i e s faced by t u t o r s and by l o c a l 
(5.22-23) a u t h o r i t i e s i n running Diploma courses at outposts; 
( i i i ) the recommendation of the Cockcroft Committee of 
I n q u i r y "We believe t h a t energetic e f f o r t s should 
be made t o explore ways i n which diploma courses 
can be made a v a i l a b l e i n areas which are remote 
from t r a i n i n g i n s t i t u t i o n s " ; 
and recommend 
( i ) t h a t some way should be found of providing support 
f o r Diploma courses run at teachers' centres and 
other s u i t a b l e venues away from colleges; 
( i i ) t h a t t u t o r s and l o c a l a u t h o r i t y advisers explore 
the p o s s i b i l i t i e s of o f f e r i n g the model of the 
Diploma course i n v o l v i n g one term f u l l - t i m e release 
and f u r t h e r part-time study t o enable teachers who 
l i v e i n areas which are remote from Diploma centres 
to study f o r the Diploma. 
11.16 
We note 
( i ) the b e n e f i t s associated w i t h day release and 
(5.7-5.9) half-day release courses; 
( i i ) the s u b s t a n t i a l pressure of coping w i t h the 
(5.13-5.15) workload of the Diploma course i n a d d i t i o n to t h e i r 
school, home and fa m i l y commitments th a t i s 
reported by teachers attending evening courses; 
( i i i ) t h a t fewer married women teachers than would be 
(4.2) expected from the population of primary school 
teachers are ta k i n g the Diploma course; 
( i v ) t h a t day release or h a l f day release courses. 
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though necessarily more expensive than an evening 
course because of the cost of providing supply 
(5.8, 10.8) teachers i n schools, represent a worthwhile 
investment i n l o c a l mathematical education, 
p a r t i c u l a r l y i f ex-Diploma students can be used to 
co n t r i b u t e to the i n - s e r v i c e education of teachers 
i n t h e i r schools and i n the l o c a l a u t h o r i t y ; 
conclude 
th a t i n the current f i n a n c i a l climate the part-time 
release mode does o f f e r s u b s t a n t i a l b e n e f i t s ; 
and recommend 
tha t LEAs and schools recognise the advantages of t h i s 
investment i n the mathematical education of t h e i r 
c h i l d r e n and the org a n i s a t i o n o f mathematics i n t h e i r 
schools and do a l l they can to f a c i l i t a t e and finance 
the release of teachers. 
11.17 
We note 
( i ) t h a t Local Education A u t h o r i t i e s may claim under 
(5.17) the 'pooling' arrangements the f u l l amount of 
course fees and t r a v e l l i n g expenses f o r Diploma 
students who are serving teachers; 
( i i ) t h a t both mathematics advisers and students have 
(5.18-5.19) reported t h a t many l o c a l a u t h o r i t i e s allow 
teachers i n t h e i r f u l l - t i m e emplojmient t o claim 
only part or none of t h e i r fees and t r a v e l l i n g 
expenses f o r the course; 
and recommend 
th a t LEAs reimburse teachers w i t h the f u l l amount of 
t h e i r expenses and fees. 
11.18 
We note 
( i ) t h a t Diploma courses generally involve t u t o r s i n 
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(2.9, 11.5) three hours' teaching contact time and 
approximately one hour t u t o r i a l contact time per 
week, which amounts to about a quarter of a 
timetabled teaching load; 
( i i ) t h a t since January 1982 evening Diploma courses are 
among the Advanced Further Education courses that 
are subject t o an average conversion f a c t o r of 0.15 
when numbers of f u l l - t i m e equivalent students are 
c a l c u l a t e d ; 
( i i i ) t h a t evidence c o l l e c t e d during the l a t e r part of 
(5.26) the research suggests t h a t the method by which 
colleges are funded gives i n s u f f i c i e n t r e c o g n i t i o n 
of the workload imposed by courses of t h i s nature 
and, as a consequence, i t seems possible that the 
f u t u r e of some courses i s i n jeopardy; 
and recommend 
th a t urgent consideration be given t o the impact of the 
methods of funding. 
11.19 The success of the Diploma course i s due t o the e f f o r t s 
of many groups of people:-
( i ) the members of the Mathematical Association who saw 
the need f o r s u b s t a n t i a l i n - s e r v i c e education i n 
the f i e l d of mathematical education f o r primary 
teachers and who designed the course to meet that 
need; 
( i i ) members of the Diploma Board and other members of 
the Association who continue t o supply and maintain 
the framework w i t h i n which Diploma courses are 
taught; 
( i i i ) the t u t o r s and the moderators who are responsible 
f o r ensuring t h a t the course i s as valuable as 
possible f o r t h e i r group of students; and 
( i v ) the teachers who are s u f f i c i e n t l y conscientious and 
e n t h u s i a s t i c t o devote a considerable amount of 
t h e i r l e i s u r e time over two years t o the course. 
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However 99% of primary school teachers have not taken 
the Diploma course. Some of these teachers may be 
reached by ensuring a b e t t e r geographical d i s t r i b u t i o n 
of courses and others may be so lacking i n confidence 
that they f i n d the mathematical content of the course 
daunting. The Diploma students' previous low l e v e l of 
p r o f e s s i o n a l i n t e r e s t i n mathematical education may 
reasonably be assumed to be t y p i c a l of or b e t t e r than 
that of the population of a l l primary teachers. 
The problem remains. How do we ensure that a l l primary 
school c h i l d r e n enjoy the s o r t of teaching that w i l l 
enable them to develop i n t o confident and c r e a t i v e 
users of mathematics? 
239 
CHAPTER 12 
CONCLUSION AND RECOMMENDATIONS FOR 
FURTHER IN-SERVICE EDUCATION AND RESEARCH 
12.1 Before coming t o any conclusions about the c o n t r i b u t i o n of 
the Mathematical Association's Diploma i n Mathematical Education as 
an instrument f o r i n - s e r v i c e education f o r primary school teachers, 
i t i s necessary t o enquire t o what extent the D.E.S. research p r o j e c t 
achieved i t s aims. 
12.2 The monitoring of the progress of the Diploma was l a r g e l y 
successful; access t o the records held by the Mathematical 
Association was f r e e l y given and the s t a f f at the Association 
Headquarters i n Lei c e s t e r were always h e l p f u l i n dealing w i t h 
queries. The response rates f o r the large sample questionnaire ( 7 3 % ) , 
the two questionnaires t o colleges (92% and 84%), the questionnaire 
to moderators (80%) and the questionnaire to mathematics advisers 
(80%) together w i t h the helpfulness of Diploma Board members and the 
supply of documents by Douglas Quadling r e l a t i n g to the e a r l y 
development o f the Diploma enabled a d e t a i l e d and accurate p i c t u r e o f 
the o r g a n i s a t i o n f o r the Diploma, i n d i v i d u a l courses, t h e i r 
assessment and moderation, and the teachers and t h e i r schools. I n 
HMSO (1970), Townsend had s i m i l a r success (response r a t e 73.5%) w i t h 
a large sample (approx. 9322) p o s t a l questionnaire to teachers i n 
connection w i t h the D.E.S. i n - s e r v i c e education research p r o j e c t i n 
1967. 
By c o n t r a s t , Pinner & Shuard r e p o r t t h a t the B r i t i s h 
Petroleum funded enquiry i n t o i n - s e r v i c e education from 1979-82 
achieved response rates of 44% f o r a questionnaire t o colleges and 
about 12% f o r a questionnaire t o L.E.A. advisers. Their survey 
contains many u s e f u l , d e s c r i p t i v e case studies of various forms of 
in - s e r v i c e courses. 
HMSO ' S t a t i s t i c s of Education Special Serices 2. Survey of 
In-Service T r a i n i n g f o r Teachers 1967' 1970 
Sr. M.T. Pinner & H.B., Shuard 'In-Service Education i n Primary 
Mathematics' Open U n i v e r s i t y Press M i l t o n Keynes 1985 p.23, p.15 
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An unproven hypothesis i s t h a t the l a b e l 'D.E.S.' attached 
to a research p r o j e c t i s h e l p f u l t o give the work status i n the eyes 
of students, t u t o r s and other i n t e r e s t e d p a r t i e s . I t might be 
worthwhile t o i n v e s t i g a t e t h i s and i f substance i s found i n i t , f o r 
e.g. commercially sponsored research to get some o f f i c i a l or 
s e m i - o f f i c i a l seal of approval. 
I t i s important, by c a r e f u l p i l o t work, to improve the 
p r e c i s i o n and t o reduce the bulk of questions asked i n a 
questionnaire or i n t e r v i e w . Thanks are due t o the many people, 
p a r t i c u l a r l y i n the Durham area, who helped w i t h t h i s aspect of the 
research. 
12.3 The data acquired from such sources i n the research p r o j e c t 
was f a r from being merely numerical; on a l l questionnaires there was 
the i n v i t a t i o n t o make open comments. Most people accepted the 
i n v i t a t i o n and t h e i r comments were nearly always perceptive and 
h e l p f u l . There was the advantage i n using the data to set the 
students' views and comments i n the context of t h e i r q u a l i f i c a t i o n s , 
schools and home circumstances. 
12.4 Cave (1968) reported a p i l o t study w i t h teachers i n Surrey 
and Kingston upon Thames and i n (1969) as f u r t h e r study i n Durham, 
No r f o l k , and Glamorgan. These were reported i n Taylor (1978). 80% 
of the Surrey and Kingston teachers i n d i c a t e d at lea s t one f a c t o r 
t h a t would make t h e i r attendance at in - s e r v i c e courses d i f f i c u l t ; 
o b l i g a t i o n s t o home and fam i l y was mentioned most f r e q u e n t l y , 
followed by r e s p o n s i b i l i t i e s t o colleagues/pupils, s t a f f i n g problems 
and d i f f i c u l t i e s o f o b t a i n i n g replacements and the need to reside 
away from home or undertake excessive t r a v e l . 
B. Cave 'In-Service T r a i n i n g of Teachers; A p i l o t study i n the 
County of Surrey and the Royal Borough of Kingston-upon-Thames' 
(NFER mimeo) 
B. Cave 'In-Service T r a i n i n g ; A study of teachers' views and 
preferences' (Occasional p u b l i c a t i o n No. 22, NFER, Slough) p.63 
W. Taylor 'Research and Reform i n Teacher Education' NFER, Slough 
1978, p.177-8 
241 
Cave (1969) again found t h a t the teachers preferences for 
arrangements were q u i t e d e f i n i t e ; they would l i k e the bulk of 
i n - s e r v i c e t r a i n i n g t o take place close to t h e i r own home or school, 
p r e f e r a b l y during school hours, but f a i l i n g t h a t a t a convenient 
s t a r t i n g time a f t e r school, f o r a h a l f day or f u l l day at weekends or 
f o r up t o one week during vacations. 
12.5 Taylor (1978) reports a survey published by ILEA i n 1974 of 
a l l courses of s i x weeks or longer t h a t had been undertaken by 
teachers i n t h a t a u t h o r i t y . Among the f i n d i n g s was tha t 'an 
a n t i - c o l l e g e of education bias was also evident', apparently on two 
counts: (a) l e c t u r e r s t r e a t i n g serving teachers as 'students', i . e . 
" t a l k i n g down t o them" and (b) because of the l e c t u r e r ' s academic 
t h e o r i z i n g , i . e . n o n - p r a c t i c a l approach t o the 'everyday' problems 
which teachers face i n the classrooms. Sections 6.1-3 of the Diploma 
research gives i n f o r m a t i o n about the background of t u t o r s . The range 
of comments i n Chapter 9 c e r t a i n l y does contain some of t h i s f l a v o u r , 
but also t h a t some teachers do not e a s i l y see beyond the s u p e r f i c i a l , 
immediate r e a c t i o n t o sessions. The m o t i v a t i o n f o r the observation 
of the taught sessions i n 1982 mentioned i n (3.12) was i n part the 
comments of 20% o f the teachers i n Section 5 of the large sample 
questionnaire (Appendix) who suggested t h a t the course should be more 
rel e v a n t t o t h e i r classroom work. 
12.6 The st r e n g t h of the response t o the Diploma research 
p r o j e c t made i t possible t o have a considerable amount of background 
i n f o r m a t i o n about the teachers and the courses t h a t they attended, t o 
put t h e i r comments i n context and so from i n depth study of teachers 
from d i f f e r e n t p a r t s of the population, gain an o v e r a l l view of the 
course. 
W. Taylor 'Research and Reform i n Teacher Education' NFER, Slough 
1978, p 180 
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12.7 Nevertheless Sections 9.18-19 i n d i c a t e some of the doubts 
experienced i n assessing the e f f e c t i v e n e s s of the Diploma w i t h any 
s u b s t a n t i a l degree of c e r t a i n t y . I t was f e l t t hat i t was important, 
even a l l o w i n g f o r the r e p o r t having a possible influence on D.E.S. 
p o l i c y , t o be n e c e s s a r i l y cautious and to maintain i n t e g r i t y when 
attempting t o assign c a u s a l i t y f o r changes reported by both the 
student and the headteacher i n the school. 
12.8 Since the end of the research p r o j e c t the r e s u l t s of a l l 
the students i n the small sample have become known. 
Small Sample Whole poj)ulation (Section 8.3) 
D i s t i n c t i o n 13 (32%) 173 (14%) 
Pass 21 (51%) 688 (54%) 
Withdraw 
e t c . 
7 (17%) 402 (31%) 
T o t a l 41 1263 
2 
The c a l c u l a t e d value of ^ i s s i g n i f i c a n t at the 0.1% l e v e l . 
The r e s u l t s of teachers i n the small sample are s i g n i f i c a n t l y b e t t e r 
than those of the remaining Diploma students. 
A f u r t h e r c a l c u l a t i o n comparing the r e s u l t s of the Diploma 
holders i n the small sample w i t h those i n the whole population, ( i . e . 
excluding i n each case the students who had withdrawn, not completed 
2 
the course or f a i l e d ) showed t h a t at a 1% s i g n i f i c a n c e l e v e l on a^ 
t e s t the small sample students achieved a higher proportion of 
d i s t i n c t i o n s . 
Section 3.10 describes the s e l e c t i o n of the small sample of 
students. W i t h i n each stratum the s e l e c t i o n of students was random. 
I t seems t h a t being involved i n a major research p r o j e c t may have 
encouraged students t o focus t h e i r a t t e n t i o n more on the course and 
the teaching and o r g a n i s a t i o n f o r mathematics i n t h e i r schools. The 
research p r o j e c t c e r t a i n l y would have meant th a t the course and i t s 
possible b e n e f i t s to the school was drawn to the headteachers' 
a t t e n t i o n more than might have otherwise happened. 
A possible enquiry would be to compare the responses of a 
group o f students a t t e n d i n g a mathematics course w i t h those of a 
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matched c o n t r o l group ( p o s s i b l y who were attending a course that 
would be judged t o have minimal e f f e c t ( p o s i t i v e or negative) on 
t h e i r teaching of mathematics). 
Bishop and Nickson (1983) suggest th a t various studies give 
some i n d i c a t i o n t h a t a way i n which p r o f e s s i o n a l development o f 
teachers of mathematics may be extended i s by the teachers' 
p a r t i c i p a t i o n i n research and tha t w i t h a s h i f t i n emphasis from 
q u a l i t a t i v e to d e s c r i p t i v e methods may allow 'the development of the 
means of enabling appropriate dialogue t o take place, thus helping 
to bridge the gap between teacher and researcher.' 
There may be a d i f f e r e n c e between curriculum development 
research and research i n t o teachers' dealings w i t h c h i l d r e n , w i t h 
colleagues on the s t a f f or w i t h t u t o r s on an in - s e r v i c e course. 
C e r t a i n l y one of the aims of the interviews i n the Diploma research 
p r o j e c t was t o use basic l i s t e n i n g s k i l l s t o enable the teacher or 
headteacher to make a very large c o n t r i b u t i o n to the conversation. 
The i n t e r v i e w s , from reading the t r a n s c r i p t s made i n 1981, were 
dominated by student or headteacher t a l k and were i n no sense a 
dialogue. 
12.9 A f u r t h e r v a r i a b l e which may have a f f e c t e d the a b i l i t y o f 
the research t o assess the effectiv e n e s s of the Diploma course was 
the Research Fellow's a t t i t u d e , which was declared when applying f o r 
the post, t h a t she enjoyed teaching the Diploma course. I t implied 
th a t f o r example, the tiredness of the teachers i n the evening was 
known and t h i s helped t o i d e n t i f y some of the important areas of the 
research. That a s u b s t a n t i a l m i n o r i t y of teachers should have 
perceived the course as l a c k i n g i n some measure relevance t o t h e i r 
classroom and school came as a su r p r i s e and the research design was 
modified i n 1982 t o include v i s i t s t o taught sessions of the course. 
Possible bias from the a t t i t u d e s of the Research Fellow 
implied t h a t these sessions should be evaluated by a synthesis of 
views from students, the t u t o r and the observer. 
A.J. Bishop & M. Nickson 'Research on the Social Context of 
Mathematics Education' NFER Nelson, Slough 1983. 
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12.10 The diagram i n Section 3.4 ind i c a t e s t h a t the thinnest 
p a r t of the work of the research p r o j e c t might have been i n some 
cases the i n v e s t i g a t i o n of the work of the student i n school and the 
perceived i n f l u e n c e on i t of the Diploma course. Section 3.11 
describes some of the s t r a t e g i e s t h a t were used t o enhance the 
q u a l i t y of the in f o r m a t i o n obtained. The i d e a l would be a form of 
unobtrusive monitoring of inf o r m a t i o n about the teaching of the 
student, the q u a l i t y and range of the childr e n ' s work, the 
c o n t r i b u t i o n of the student to working w i t h f e l l o w teachers i n the 
school i n developing the mathematics before, during and a f t e r the 
course. The r e s u l t i n g data (a large q u a n t i t y ) would be d i f f i c u l t 
to analyse and i t would be d i f f i c u l t to a r r i v e w i t h reasonable 
c e r t a i n t y at an independent (as opposed to a reported) judgement as 
to the ef f e c t i v e n e s s of the course. 
12.11 Other studies have tackled the problem of assessing the 
eff e c t i v e n e s s of a course i n d i f f e r e n t ways. The research l i t e r a t u r e 
i s d i f f i c u l t to survey i n the context of the Mathematical Association 
Diploma. I t may be tha t i n - s e r v i c e education i n an area of the 
curriculum where teachers express a lack of confidence, where an 
o f f i c i a l r e p o r t HMSO (1979) observed i n i t s conclusion ' I t remains 
t r u e t h a t the ground t o be covered i s s u b s t a n t i a l ' i s not w e l l served 
by research t h a t does not include s u b s t a n t i a l i n v e s t i g a t i o n of the 
content and process of teaching and le a r n i n g relevant t o p i c s . 
I t may poss i b l y be very d i f f i c u l t to generalise across a l l 
subject areas wit h o u t leaving out much tha t i s o f i n t e r e s t t o 
providers of i n - s e r v i c e courses i n , f o r example, mathematics and 
science. 
HMSO 'Mathematics 5-11' p.79 
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12.12 Goode & Hatt (1952), Cohen & Mannion (1980) and 
Henderson (1978) among others, give d e s c r i p t i o n s of various methods 
of enquiry f o r educational research and discuss the strengths and 
weaknesses o f various approaches. I t seems c l e a r t h a t a v a r i e t y of 
research methods are l i k e l y t o e l i c i t i n f o r m a t i o n which can be 
checked f o r i n t e r n a l consistency. 
Cohn & Mannion describe the importance of formulating 
hypotheses and quote K e r l i n g e r as having i d e n t i f i e d two main c r i t e r i a 
f o r 'good' hypotheses, t h a t hypotheses are statements about the 
r e l a t i o n s between v a r i a b l e s and t h a t hypotheses carry clear 
i m p l i c a t i o n s f o r t e s t i n g the stated r e l a t i o n s . 
12.13 K. L o v e l l & K.S. Lawson (1970) describe some of the 
d i f f e r e n c e s and s i m i l a r i t i e s between research i n the n a t u r a l sciences 
and i n the s o c i a l sciences. I n the n a t u r a l sciences there are o f t e n 
few parameters i n v o l v e d , i n the s o c i a l sciences there tend t o be 
many. I n e i t h e r f i e l d i t i s not always possible t o observe d i r e c t l y . 
Human beings are unique and i t i s d i f f i c u l t to generalise from 
observations of t h e i r behaviour, though groups are more st a b l e . The 
i n t e r e s t s and prejudices o f the research work tend t o determine what 
i s observed and the judgements made both i n the n a t u r a l and s o c i a l 
sciences but the d i f f i c u l t i e s associated w i t h t h i s lack of 
o b j e c t i v i t y may be assessed i n the s o c i a l sciences. 
W.J. Goode, P.K. Hatt 'Methods i n Social Research' McGraw H i l l 
(1952) 
L. Cohen and L. Mannion 'Research Methods i n Education' Croom Helm 
1980 p.19 
F.N. K e r l i n g e r 'Foundations of Behavioural Research' Holt Rinehart & 
Winston, New York, 1970 
E.S. Henderson 'The Evaluation of In-Service Teacher T r a i n i n g ' Croom 
Helm 1979 
K. L o v e l l , K.S. Lawson 'Understanding Educational Research' 
U n i v e r s i t y of London Press 
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They e x p l a i n t h a t a theory explains 'the f a c t s ' and the 
i n t e r r e l a t i o n between them. 'Once a t h e o r e t i c a l framework has been 
elaborated we know what f a c t s t o look f o r t o confirm or deny the 
theory; also we have a conceptual framework i n s i d e which our 
evidence can be discussed.' I t i s not cle a r what i s the r e l a t i o n s h i p 
between ' f a c t s ' and the observations a s c i e n t i s t would normally make 
i n an experiment. 
12.14 K e r l i n g e r ' s statement (12.12) brought to mind the work 
of Popper who quotes from J. Black w r i t i n g i n 1803 'A nice adaptation 
of c o n d i t i o n s w i l l make almost any hypothesis agree w i t h the 
phenomena. This w i l l please the imagination but does not advance 
our knowledge.' 
12.15 Popper (1963) states t h a t 'the c r i t e r i o n of the 
s c i e n t i f i c status of a theory i s i t s f a l s i f i a b i l i t y , or r e f u t a b i l i t y 
or t e s t a b i l i t y . ' 
1. " I t i s easy t o obt a i n confirmations, or v e r i f i c a t i o n , f o r 
nearly every theory i f we look f o r confirmations. 
2. Confirmations should count only i f they are the r e s u l t of 
r i s k y p r e d i c t i o n s ; t h a t i s to say, i f , unenlightened by 
the theory i n question, we should have expected a r e s u l t 
which was incompatible w i t h the theory - an event which 
would have r e f u t e d the theory. 
3. Every good s c i e n t i f i c theory i s a p r o h i b i t i o n ; i t f o r b i d s 
c e r t a i n things t o happen. The more a theory f o r b i d s , the 
b e t t e r i t i s . 
4. A theory which i s not r e f u t a b l e by any conceivable event i s 
n o n - s c i e n t i f i c . I r r e f u t a b i l i t y i s not a v i r t u e of the 
theory (as people o f t e n t h i n k ) but a v i c e . 
5. Every genuine t e s t of a theory i s an attempt to f a l s i f y 
i t , or t o r e f u t e i t . 
J. Black 'Lectures on the elements of Chemistry, Vol.1' Edinburgh 
1803 p. 193 
quoted i n 
K.R. Popper 'The Logic of S c i e n t i f i c Discovery' Hutchinson, London 
1959 p.82 
K.R. Popper 'Conjectures and Refutations' Routledge & Kegan Paul, 
London 1963 p.36-37 
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12.16 On t h i s basis i t i s possible t o conjecture t h a t the 
evidence c o l l e c t e d by the Research Project allows the r e f i n i n g of 
'The course can be e f f e c t i v e i n i n f l u e n c i n g f o r good the teaching of 
mathematics and the o r g a n i s a t i o n f o r mathematics i n schools' to the 
statement quoted i n Section 11.3. 
"The course, when i t i s w e l l organised and taught and when 
conditions i n the teachers' schools allow, can be e f f e c t i v e 
i n i n f l u e n c i n g f o r good the teaching of mathematics and the 
o r g a n i s a t i o n f o r mathematics i n schools." 
(The word "when" i s taken to mean "only i f " ) . I t i s s t i l l not a very 
good theory, i n terms of Popper's t h i r d c o n d i t i o n quoted i n the 
previous paragraph. 
Many o f the more d e s c r i p t i v e studies of i n - s e r v i c e 
e v a l u a t i o n do not seem to stand up w e l l t o t h i s type of s c r u t i n y . 
12.17 Henderson (1979) discusses the p o l i t i c s of evaluation of 
i n - s e r v i c e education and quotes MacDonald (1976) analysis of three 
s t y l e s of e v a l u a t i o n . 
"Bureaucratic e v a l u a t i o n i s an unconditional service to 
those government agencies which have major c o n t r o l over the 
a l l o c a t i o n of educational resources ... (The evaluator) acts 
as a management consultant and h i s c r i t e r i o n of success 
i s c l i e n t s a t i s f a c t i o n . . . 
A u t o c r a t i c e v a l u a t i o n i s a c o n d i t i o n a l service t o those 
government departments which have major c o n t r o l over the 
a l l o c a t i o n of educational resources. I t o f f e r s e x t e r n a l 
v a l i d a t i o n of p o l i c y i n exchange f o r compliance w i t h i t s 
recommendations ... 
Democratic e v a l u a t i o n i s an i n f o r m a t i o n service to the 
whole community about the c h a r a c t e r i s t i c s of an educational 
programme. Sponsorship o f the e v a l u a t i o n study does not 
i t s e l f confer a s p e c i a l claim upon t h i s service. The 
democratic evaluator recognises value p l u r a l i s m and seeks 
to represent a range of i n t e r e s t s i n h i s issue formulation 
n ... 
The Diploma research p r o j e c t seemed to have s u b s t a n t i a l 
elements of the f i r s t and t h i r d of these s t y l e s of evaluation and 
none of the second. 
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12.18 Henderson (1979) examines some of the a v a i l a b l e 
s t r a t e g i e s f o r e v a l u a t i o n and gives some p r a c t i c a l h i n t s to avoid, 
f o r example, c o l l e c t i n g data i n a form that i s d i f f i c u l t to analyse^ 
but i t seems of general i n t e r e s t and some of the s p e c i f i c 
d i f f i c u l t i e s of i n - s e r v i c e e v a l u a t i o n i n a curriculum area where 
teachers may not f e e l confident do not feature prominently. 
12.19 R. Bolam (1979) suggests 'an a n a l y t i c framework' of 
three v a r i a b l e s ; the evaluator (school, p r o v i d i n g agency, l o c a l 
a u t h o r i t y or n a t i o n a l a u t h o r i t y ) , the evaluation t a r g e t ( i n d i v i d u a l 
teacher, school, p r o v i d i n g agency, l o c a l a u t h o r i t y or n a t i o n a l 
a u t h o r i t y ) and the e v a l u a t i o n tasks (negotiate c o n t r a c t / e n t r y , 
defined task, formulate e v a l u a t i o n design, implement evaluation 
design, analyse d a t a / w r i t e r e p o r t and disseminate f i n d i n g s ) . He 
draws a 3-dimensional diagram to i l l u s t r a t e h i s framework and i s 
concerned upon the way i n which these three f a c t o r s i n t e r a c t i n 
any one c e l l of the model. 
12.20 Bradley (1979) reports on a survey f o r over 600 teachers 
c a r r i e d out i n 1975 i n the East Midlands concerning i n - s e r v i c e 
education i n primary science. His f i n d i n g s do seem to be of d i r e c t 
i n t e r e s t t o people i n t e r e s t e d i n primary mathematics. His f i n d i n g s 
include statements about the value of a school p o l i c y f o r science 
(teaching i t as i t a r i s e s o f t e n 'seemed to be a euphemism f o r a 
minimum of a c t i v i t y ' ) , the c e n t r a l r o l e of the headteacher i n 
curriculum planning and the d e s i r a b i l i t y of a s u b s t a n t i a l course w i t h 
three aspects: 
B. MacDonald 'Evaluation and the Control of Education' i n 
D. Towney 'Curriculum Evaluation Today: Trends and I m p l i c a t i o n s ' 
Schools Council Research Studies Macmillan Education Basingstoke 
1976 
R. Bolam 'Evaluating In-Service Education and T r a i n i n g : A National 
Perspective' B r i t i s h Journal of Teacher Education, Vol.5 No.l. 
1979 
H.W. Bradley 'Strategies f o r IWSET i n Primary Science' Cambridge 
Journal of Education, Vol.9 No.2 1979 
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( i ) extending the teacher's own knowledge of science, 
p a r t i c u l a r l y p h y s i c a l science, 
( i i ) promoting understanding of curriculum planning, balance, 
progression e v a l u a t i o n , 
( i i i ) developing experience of science a c t i v i t i e s f o r the primary 
classroom. 
12.21 Salisbury (1979) gives a l i v e l y informal account of some 
of h i s school-based i n - s e r v i c e work. He concludes " I hope i t w i l l 
be possible t o produce some a f t e r - c a r e by l o c a l a u t h o r i t y o f f i c i a l s 
and myself" otherwise presumably the e f f o r t may be di s s i p a t e d . 
12.22 E l t o n & L a u r i l l a r d suggest t h a t a purely psychometric 
research s t r a t e g y i s probably inadequate t o f i n d out about the 
complex s i t u a t i o n of a p r a c t i s i n g teacher. They examine various new 
approaches t h a t take a welcome more h o l i s t i c view of s i t u a t i o n s , 
where the boundaries between research, development and p r a c t i c e may 
become b l u r r e d . 
They claim 'that i t i s the aim of any s c i e n t i f i c theory 
e v e n t u a l l y t o produce laws which u n i f y s u b s t a n t i a l areas of knowledge 
and make p r e d i c t i o n s possible' and r e a l i s e that the new approaches 
'lack the p r e c i s i o n t o make v e r i f i c a t i o n o f laws possible.' 
Popper (Section 12.15) seems t o be considering r e f i n i n g 
t heories r a t h e r than producing laws and he has the i n s i g h t that 
b e t t e r t h e o r i e s r e s u l t from successive r e f u t a t i o n s and so, on the 
basis of h i s work, i t would be i n t e r e s t i n g t o see whether the 
approaches described by E l t o n and L a u r i l l a r d have the pr e c i s i o n t o 
make r e f u t a t i o n s of theories possible. 
A. Salisbury 'Tractors, Fanny Craddock and Mathematics' Cambridge 
Journal of Education, Vol.9, No.2. 1979 
L.R.B. E l t o n & D.M. L a u r i l l a r d 'Studies i n Higher Education' Vol.4, 
No.l p.87-102 1979 
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12.23 Evans (1980) i n h i s e v a l u a t i o n of the In-Service BEd 
Degree gives a u s e f u l l i s t of statements/hypotheses that would be 
us e f u l t o a t t i t u d e - s c a l i n g methods. The main a d d i t i o n t o a l i s t 
such as h i s t h a t had t o be made i n the Dipoloma research were 
statements about the d i f f i c u l t y of the mathematics, about anxiety 
about examination and about the students' s t r a t e g i e s f o r teaching. 
12.24 Nisbet (1980) describes the strengths and weaknesses o f 
va r y i n g modes of research, considers the presentation of a c t i o n 
research as a challenge to the t r a d i t i o n a l model and concludes 'To 
some extent i t i s ; but my p o s i t i o n i s that no one of these s t y l e s i s 
r i g h t and none i s a l t o g e t h e r wrong. The most e f f e c t i v e research 
employs a v a r i e t y o f s t r a t e g i e s across the spectrum.' He quotes 
something of relevance t o the background research p r o j e c t , a 
statement of Mrs. Thatcher when she was Secretary of State of 
Education i n 1970 
"There was c l e a r l y only one d i r e c t i o n t h a t the 
Department's research p o l i c y could sensibly take. I t had 
to move from a basis o f patronage - the ra t h e r passive 
support of ideas which were e s s e n t i a l l y other peoples, 
r e l a t e d t o problems t h a t were of other people's choosing -
to a basis of commission. This meant the a c t i v e i n i t i a t i o n 
of work by the Department on problems of i t s own choosing, 
w i t h i n a procedure and timetable which were relevant to i t s 
needs. Above a l l , i t meant focussing much more on issues 
which o f f e r e d a r e a l p o s s i b i l i t y o f y i e l d i n g usable r e s u l t s . " 
12.25 J. Reynolds (1980) i n an unpublished paper 'In-Service 
Courses f o r Primary Teachers' describes the work of H.M.I, t o observe 
short i n - s e r v i c e courses provided by L.E.As f o r primary school 
teachers and to v i s i t the schools o f some o f the teachers who 
attended the courses. The INSET a c t i v i t i e s 'would appear to have 
most value where they are pa r t of or are associated w i t h schools' 
c u r r i c u l a e f f o r t s and where heads give a c t i v e support'. 
N. Evans 'Preliminary Evaluation of the In-Service BEd Degree' 
N.F.E.R. Nelson 1980 
J. Nisbet 'Education Research: The State of the A r t ' i n 
W.B. D o c k r e l l & D. Hamilton 'Rethinking Educational Research' 
1980 p.8 
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12.26 Wragg (1982) i n reviewing i n - s e r v i c e education describes 
W i t h a l l & Fagan (1966) who v i s i t e d teachers before and a f t e r a 6 week 
in - s e r v i c e course f o r teachers of England and reading t o 
disadvantaged c h i l d r e n . The teachers made greater use of teacher 
prepared m a t e r i a l s but t h e i r predominant teaching s t y l e was not 
s i g n i f i c a n t l y d i f f e r e n t . The v a l i d i t y of the study i s reduced because 
of the small sample size o f 12 and because o f i t s use o f 
teacher-recorded audio tapes of s i n g l e lessons. 
Wragg comments more gene r a l l y . 'Astonishingly there are 
almost no B r i t i s h studies of the e f f e c t s i n terms of changes i n 
teachers' a t t i t u d e s , behaviour or p u p i l l e a r n i n g such as the one by 
W i t h a l l & Fagan c i t e d above. Although there are serious d i f f i c u l t i e s 
both l o g i s t i c a l l y and methodologically of watching and i n t e r v i e w i n g 
teachers before and a f t e r an i n - s e r v i c e course and then a s c r i b i n g 
changes t o the course, l e t alone deciding what i s worthwhile the 
r i s k s should be taken ... Unless we question, observe and enquire we 
can only guess.' 
12.27 The Mathematical Diploma Research Project c e r t a i n l y 
monitored the progress of the Diploma. I t seems r i g h t to be cautious 
about assessing the ef f e c t i v e n e s s of the Diploma but the research 
design d i d a l l o w i t to go a c e r t a i n way towards answering Wragg's 
general c r i t i c i s m . 
The helpfulness and f r i e n d l i n e s s of the teachers and of 
everyone else associated w i t h the research p r o j e c t needs to be 
r e i t e r a t e d . 
Suggestions f o r f u r t h e r i n - s e r v i c e education 
12.28 A number of suggestions are made i n Section 10.14. The 
most s i g n i f i c a n t a d d i t i o n t o these i s f o r a p i l o t scheme to develop 
models of school focussed and ( p a r t l y at l e a s t ) school based 
i n - s e r v i c e education i n mathematics i n primary schools. A sample of 
E.C. Wragg 'A Review of Research i n Teacher Education' N.F.E.R. 
Nelson p.58, 75. 1982 
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the c u r r e n t l i t e r a t u r e , Watkins (1973), Henderson (1979), Donouhue 
(1981) does not seem t o give any special prominence t o mathematics 
i n - s e r v i c e education and yet the Cockcroft re p o r t HMSO (1981) 
considers some of the advantages and d i f f i c u l t i e s involved. 
Above a l l there i s the need to encourage those forms of 
in - s e r v i c e education which enable teachers t o have independence and 
confidence and t o be much more than the acceptors of received wisdom 
on courses provided f o r them. 
Suggestions f o r f u r t h e r research 
12.29 Many suggestions have been made i m p l i c i t l y or e x p l i c i t l y 
i n the various sections of t h i s document. Others t h a t seem apparent 
are the need f o r the 'pressure diagrams' (see Appendix 3) t o be 
developed, the need f o r the graphs (see Appendix 3) t o be used i n 
various s i t u a t i o n s t o determine the l i m i t s of t h e i r e f f e c t i v e n e s s , 
the need f o r a comparable study i n v e s t i g a t i n g e.g. the Science 
Diploma developed by the Association f o r Science Education, or the 
Low A t t a i n e r s Diploma developed by the Mathematical Association. 
I t was observed t h a t the e f f e c t of t u r n i n g the tape 
recorder o f f at the end of an i n t e r v i e w o f t e n prompted much valuable 
i n f o r m a t i o n . The e t h i c s o f e x p l o i t i n g t h i s observed phenomenon i s 
questionable but c e r t a i n l y some d e t a i l was l o s t t o the research i n 
t h i s way. 
There seems t o be the need f o r much more school focussed 
research. The research"project d i d seem to be at i t s weakest when 
gaining i n f o r m a t i o n from the students' classrooms. I t i s not clear 
how best t o c o l l e c t evidence from the c h i l d r e n given t h a t some of 
them had barely s t a r t e d school and others were b r i g h t a r t i c u l a t e 13 
year o l d s . 
A suggestion of a study of matched samples of teachers. 
Section 12.8, t o t r y t o give some infor m a t i o n of the perturbing 
i n f l u e n c e of a research worker on a teacher doing an in-service 
course has been made. 
An appropriate f i n a l suggestion might be to in v e s t i g a t e 
whether the D.E.S. who were funding the research, f e l t that i t and 
other such p r o j e c t s , i n p r a c t i c e , d i d ' o f f e r a r e a l p o s s i b i l i t y of 
y i e l d i n g usable r e s u l t s . 
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APPENDIX 1 
N B The symbol <1% i s u s e d t o i n d i c a t e a non-zero P e r c e n t a g e p 
which would be rounded t o 0% ( i . e . a p e r c e n t a g e p where 
o<p<h) 
SECTION 1 
P l e a s e s t a t e : 
The name of t h e c e n t r e a t which you 
a r e doing the Diplonia 
The s t a r t i n g date o f t h e c o u r s e 
(e.g. S e p t . '79) 
P l e a s e 
do not 
w r i t e 
in t h i s 
column 
1-5 
6 7 
89 10 
The outcome of the c o u r s e 
(PLEASE TICK ONE BOX) P a s s e d 26% 1 
P a s s e d w i t h d i s t i n c t i o n 8% 4 
F a i l e d 1% 3 
R e p e a t i n g p a r t of course <1% 7 
P a s s e d a f t e r r e p e a t i n g 
p a r t of the course 1% 2 
Withdrawn 16% 9 
S t i l l doing the c o u r s e 4 8% 5 
Other 
( P l e a s e s p e c i f y ) 0% 6 
2. SO t h a t we can compare the t e a c h e r s doing the Diploma with the 
p o p u l a t i o n of a l l t e a c h e r s , 
P l e a s e would you c l a s s i f y y o u r s e l f as 
(TICK AS APPROPRIATE) 
and s t a t e your age 
No response - <-
Mr . 39% 
Mr s . 52% 
Miss 9% 
Under 25 
25-29 1 ^ '^'^  
30-34 1 ^1'^ 
35-39 20% 
40-44 1S% 
-15-49 13% 
50-5 4 G% 
55-59 2% 
60 and over 0% 
12 
13 
14 
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3. How l o n g docs i t t a k e to got from school/horac ( w h i c h e v e r 
i s a p p l i c a b l e ) t o the c e n t r e f o r the Diploma Course? 
No r e s p o n s e 1% 
L e s s than 10 mins • 10% 1 
10 rains. t o l e s s than 20 mins . 24% 2 
20 mins. t o l e s s t han 40 mins . 44% 3 
40 mins. to l e s s than 80 mins . 19% 4 
80 mins. or more 3% 5 
I s y o u r j o u r n e y to the c e n t r e n o r m a l l y by c a r ? 
No r e s p o n s e - 1% 
4. Have you had to make s p e c i a l arrangements 
a t home as a r e s u l t of doing the 
Diploma C o u r s e ? No r e s p o n s e -
I f Y ES, p l e a s e g i v e d e t a i l s . . . .I.nvo] v.in^. ^ PPPP.e. PP:Ly. 
f h i l d r e n .(jnlY .U%. .sp.quse .and . c h i l d r e n .12^.,. .othpf. 
No resppnse^-^ ^ 63%^ 
P l e a s e 
do not 
w r i t c 
in t h i s 
column 
15 
YES 90% 
NO 9% 
YES 3 7% 
3% NO 61% 
a f u l l time t e a c h e r 92% 1 
No r e s p o n s e - 1% a p a r t - t i m e t e a c h e r 2% 2 
a temporary supply t e a c h e r 2% 3 
a permanent supply t e a c h e r 
on permanent c o n t r a c t 1% 4 
not t e a c h i n g 1% 5 
o t h e r 
( p l e a s e s p e c i f y ) 1% 6 
_ 
Has your p o s i t i o n changed s i n c e ? YES 5% 1 
No r e s p o n s e - 2% NO 94% 2 
I f Y ES, p l e a s e g i v e deta 
No response - 957o 
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16 
18 
ly 
20 
21 
22 
When you s t a r t e d the Diploma c o u r s e , 
what s c a l e o f post were you on? 
No r e s p o n s e - 2% 
Has your s t a t u s changed s i n c e ? 
No r e s p o n s e - 2% 
1 2 7% 1 
2 46% 2 
3 12% 3 
4 1% 4 
S e n i o r Teacher <1% 7 
Deputy Head 8% 5 
Head 5% 6 
YES 22% 1 
NO 77% 2 
I f YES, p l e a s e g i v e d e t a i l s 
No response - 78% 
6. Which age g r o u p ( s ) were you t r a i n e d t o t e a c h ? 
(PLEASE TICK ONE OR MORE 
BOXES AS APPROPRIATE) I n f a n t ( i n c l u d e N u r s e r y ) 6% 1 
F i r s t 22% 2 
Other - 1% J u n i o r 29% 3 
No r e s p o n s e - 1% Middle 29% 4 
Secondary 13% 5 
7. No. of y e a r s you have t a u g h t as a q u a l i f i e d t e a c h e r 
i n U.K. s c h o o l s median approx. 8-J. years 
8. P l e a s e g i v e d e t a i l s of any i n - s e r v i c e c o u r s e s r e l a t i n g to 
Mathematics you have att e n d e d . 
C o u rse O r g a n i s e d by D u r a t i o n 
Year of 
attenda n c e 
Short c o u r s e s -44% 
Longer c o u r s e s 
e.g. 1 week or 1 terra 
of 2 hrs./wk. 
7% 
Long c o u r s e s 
e.g. Secondment f o r 
a terra 
< i % 
No c o u r s e s 4 9 % 
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9. Are you a member of any l o c a l or n a t i o n a l 
Maths' t e a c h e r s group or o r g a n i s a t i o n ? 
No res p o n s e - 2% 
YES 18% 
NO 80% 
I f YES, p l e a s e g i v e d e t a i l s A-.T.Jt. .". .^.^J^.'. M.-f-•..". 
A, T.M. + M. A. - <1%,^ .'. ^P. .^ .^ .^ PPP.^ .'^ . r. 
10. Have you got 'O' l e v e l Maths ( o r e q u i v a l e n t , 
e.g. C.S.E. grade 1, S c h o o l C e r t i f i c a t e ) ? 
No response - 1% 
11. How many c h i l d r e n a r e t h e r e i n the s c h o o l 
i n which you t e a c h ? 
No r e s p o n s e 4% 
12. What i s the age range o f c h i l d r e n i n the 
s c h o o l ( e . g . 7-11)? 
13. Type of s c h o o l 
No r e s p o n s e - 2% 
14. Which L.E.A. i s i t i n ? 
YES 85% 
NO 14% 
Up t o 25 1% 01 
26-50 3% 02 
51-100 c f V 0 /o 03 
101-200 21% 04 
201-300 30% 05 
301-400 18% 06 
401-600 11% 07 
601-800 3% 08 
801-1000 2% 09 
1001-1500 Z / i i 10 
1501 or over 1% 11 
No response - 4 /o 
Nursery <1% 1 
I n f a n t 7% 2 
F i r s t 11% 3 
Jun i o r 23% 4 
J.M.I. 30% 5 
Middle 14% 6 
Secondary 8% 7 
Other 
( p l e a s e 
s p e c i f y ) 
6% 
8 
No response - 3% 
P l e a s e 
do not 
w r i t e 
in t h i s 
column 
33 
34 
35 
36-37 
39 40 
41 42 
43 
45 46 
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15. P l e a s e would you c l a s s i f y the catchment a r e a of the s c h o o l , 
PD.easc 
do not 
w r i t e 
in t h i s 
column 
(PLEASE TICK ONE BOX) No r e s p o n s e - 3% 
I n n e r c i t y : the c e n t r e of l a r g e c o n u r b a t i o n s and the 
i n n e r r i n g s of l a r g e c i t i e s 15% 
R u r a l : h a m l e t s , v i l l a g e s and s m a l l towns w i t h a 
p o p u l a t i o n of 15,000 or l e s s . 29% 
O t h e r Urban: any a r e a not c l a s s e d as " I n n e r C i t y " or 
" R u r a l " , i n c l u d i n g towns w i t h p o p u l a t i o n s 
g r e a t e r than 15,000 and c e r t a i n p a r t s of 
c i t i e s and c o n u r b a t i o n s 
54% 
47 
16. Are t e a c h e r s i n your s c h o o l p a i d the S.P.A, 
a l l o w a n c e ? r e s p o n s e - 5% 
YES 13% 
NO 82% 
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17. P l e a s e mention a n y t h i n g s p e c i a l o r unusual about the c h i l d r e n 
i n your s c h o o l . 
No r e s p o n s e ^ 6 9 % 
49 
18, Why d i d you d e c i d e to t a k e a Maths. Diploma c o u r s e ? 
(PLEASE TICK BOXES AS APPROPRIATE) 1 2 
Major 
F a c t o r 
C o n t r i -
butory 
F a c t o r 
To h e l p w i t h t e a c h i n g Mathematics 6 7% 23% 
To improve your own Maths 2 7% 40% 
To h e l p w i t h o r g a n i s i n g Maths i n the s c h o o l 34% 24% 
To h e l p to g a i n promotion 20% 30% 
P r e s s u r e from Headteacher <1% 2% 
P r e s s u r e from L.E.A. A d v i s e r <1% 1% 
Out of i n t e r e s t 40% 30% 
B e c a u s e f r i e n d s / c o l l e a g u e s a l s o t a k i n g c o u r s e <1% 7% 
Other ( p l e a s e s p e c i f y ) 7% 6% 
51 
52 
53 
54 
55 
56 
57 
58 
59 
2 58 
2. ( a ) How much were t h e C o l l e g e / I n s t i t u t e f e e s ? 
Median- approx. 
£34,50. . 
No response - 71% 
P l e a s e 
do not 
w r i t e 
in t h i s 
CO lumn 
the L.E.A. towards 
(PLEASE TICK THE APPROPRIATE BOX) 
1 2 3 
A l l Some None 
No r e s p o n s e - 6% 
No r e s p o n s e - 7% 
No r e s p o n s e - 6% 
No r e s p o n s e - 8% 
Maths. A s s o c i a t i o n f e e 60% 13% 22% 
C o l l e g e f e e 60% 15% 20% 
T r a v e l l i n g expenses 42% 27% 25% 
Other e x p e n s e s e.g. books 
( p l e a s e s p e c i f y ) 1% 2% 89% 
( c ) Do you c o n s i d e r t h e L.E.A.'s f i n a n c i a l 
support t o be 
No r e s p o n s e - 8% 
Add f u r t h e r comment ( i f you want t o ) 
Adequate 75% 
Inadequate 17% 
1 
2 
3. P l e a s e l i s t any books which you have found p a r t i c u l a r l y u s e f u l 
f o r the c o u r s e . 
Author 
No r e s p o n s e - 46% 
T i t l e of Book 
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4 . These a r c some t e a c h e r s ' coramcnts a b o u t t h e c o u r s e . 
a g r e e o r d i s a g r e e w i t h t h e n . 
No r e s p o n s e ^^^^ Agree Un-d e c i d e d D i s a g r e e 
The Maths i n t h e c o u r s e i s t o o h a r d 3% 17% 2 3 % 5 7% 
H a l f a day r e l e a s e i s needed f o r ^„ 
t c a c l i c r r ; d o i n o t h o c o u r s e 6 3 % 16% 19% 
The Maths exam s h o u l d be easy so t h a t 
s t u d e n t s g e t h i g h n a r k s and t h e i r 4% 
c o n f i r t o n c G i n c r c a s i ^ s 
5% 2 2 % 6 9 % 
The Maths E d u c a t i o n a s s i g n m e n t s / e s s a y s 
s h o u l d draw on c l a s s r o o m e x p e r i e n c e 4% 
and 3. n c i d n n t s 
76% 14% 6% 
The c o u r s e i s o u t o f t o u c h w i t h t h e 
p r o b l e m s o f t e a c h i n g c h i l d r e n Maths 19% 2 6 % 5 2 % 
You a r c t o o t i r e d a f t e r t e a c h i n g a l l 
day t o t a k e much i n 4 1 % 2 4 % 3 0 % 
T h e r e i s n o t much p o i n t i n I n f a n t 
S c h o o l t e a c h e r s d o i n g work on v e c t o r s 3% 
and m a t r i c e s 
15% 19% 6 3 % 
S t u d e n t s g e t a n x i o u s a b o u t t h e exams 3% 78% 10% 
I s t i l l do n o t know a l l t h e s t u d e n t s ^cr 
4 /o 
on t h e c o u r s e 
2 1 % 7 1 % 
My e n j o y m e n t o f t h e c o u r s e was s p o i l e d ^p, 
b y h a v i n g t o be a s s e s s e d 16% 17% 6 3 % 
More t u t o r i a l t i m e i s needed i n t h e 
c o u r s e 4 0 % 2 1 % 3 5 % 
I t was u s e f u l t o h e a r a b o u t Maths i n 3% 
o t h e r s c h o o l s ("We d i d n ' t " - 12 t e a c h e r s - 2%) 89% 5% 1 % 
More a t t e n t i o n needs t o be p a i d t o t h e 
t h e o r e t i c a l p s y c h o l o g i c a l d e v e l o p m e n t 4% 
o f c h i l d r e n 
2 0 % 21% 4 8% 
B e i n g on t h e c o u r s e has e n c o u r a g e d me 
t o t r y new ways o f t e a c h i n g Maths 79% 7% 10% 
An e x a m i n a t i o n i s t h e b e s t way o f 
a s s e s s i n g t h e Maths component o f t h e 4% 
c o u r se 
35% 3 3 % 
D a t e s f o r h a n d i n g i n work have n o t 
b e e n w e l l s p a c e d 
19% 15% 6 2 % 
The c o u r s e has i n c r e a s e d my 0% 
c o n f i d e n c e i n d o i n g Maths 
6 2 % 17% 
The c o u r s e i s more r e l e v a n t t o j u n i o r 
and m i d d l e s c h o o l t e a c h e r s t h a n t o 3% 
t e a c h e r s o f v o u n n o r c h i l d r e n 
2 2 % 3 3 % 
T a l k i n g t o o t h e r t e a c h e r s on t h e 
c o u r s e was u s e f u l and h e l p f u l •31% 4 % 
The c o f f e e b r e a k was a w a s t e o f t i m e 3% 1% 4?^) 
P l e a s e 
do n o t 
wr i t c 
i n t h i s 
column! 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
2 6 1 
p l e a s e can you i n d i c a t e how r> 4 
you J. t; J. L ^ 
s p e n t on v a r i o u s t o p i c s i n 
t h e c o u r s e . 
No r e s p o n s e 
\ 
None 
or 
None 
so f a r 
Not 
enough 
About 
r i g h t 
Too 
much 
Number and a r i t h m e t i c n% 
ope r a t i o n s 
3% 18% 66%' 2% 
C a l c u l a t o r s ^^'^ 3 0 % 2 2 % 33% 3% 
s e t s 12% 4% 10% 64 % 10% 
P r o p e r t i e s o f shapes 1 4 % 13% 15% 5 4 % . 3% 
T r a n s f o r m a t i o n g e o m e t r y .14% 13% 14% 4 9 % 1 0 % 
-1 CO? 
V e c t o r s 2 3 % 17% 
3 7% 8% 
A l g e b r a - s o l v i n g e q u a t i o n s 1 4 % 17% 2 0 % 4 4 % 6% 
M a t r i c e s '^^ '^  2 0 % 12% 4 4 % 10% 
p r o b a b i l i t y ^'^^ 2 1 % 12% 4 6% 7% 
Maths i n r e l a t i o n t o o t h e r ^^40^^ 
p a r t s o f t h o c u r r i c u l u n 
3 3 % 3 8 % 15% 1 % 
P r o o f i n M a t h e m a t i c s 18% 2 5 % 19% 3 4 % 5% 
H i s t o r y o f Maths 1 ^ % 17% 14% 4 5% 10% 
P i a g c t , D i e n e s , Skerap e t c . 13% 7% 18% 53% 8% 
M a t h s f o r 3-5 y e a r o l d s 1 3 % 33% 3 1 % 2 2 % 1 % 
M a t h s f o r b r i g h t c h i l d r e n 14% 30 % 3 8 % 18% 1 % 
M a t h s f o r s l o w l e a r n e r s 1 3 % 3 0 % 4 2 % 15% < 1 % 
C h i l d r e n ' s M a t h e m a t i c a l 14% 2 0 % 2 8 % 3 8 % < 1 % 
S t r u c t u r a l A p p a r a t u s i n -^2% 
t e a c h i n a Number IVork 
9% 2 8% 4 9% 2% 
C o n s t r u c t i n g a s c h o o l -^2% 
Maths Scheme 
3 1 % 3 7% 18% 
G e t t i n g a good sequence o f v/ork ^ ^a^ 
f o r c h i l d r e n t o f o l l o v ; 
2 9 % 3 8 % 19% 1 % 
L o o k i n g a t g u i d e l i n e ' s f r o m -j^^rf, 
L E.A.s and o t h e r s o u r c e s 
3 0 % 2 8 % 2 7% 2% 
The v a l u e o f M a t h o r a a t i c a l Games 13% 16% 2 5 % 4 3 % 2% 
S e l e c t i n g a Maths t e x t b o o k 
( o r p u b l i s h e d w o r k c a r d s ) 
2 4 % 3 3 % 29% i. /O 
C o p i n g w i t h c h i l d r e n ' s m i s t a k e s ^gcj^ 
i n t i a t h s 
3 1 % 3 8% 18% 0% 
P r i o r i t i e s i n b u y i n g e q u i p m e n t 14% 4 6 % 2 7% 13% ' < 1 % 
The r e s p o n s i b i l i t i e s o f a Maths ^^cj 
c o n s u I t a n t 
4 4 % 2 5 % 17% < 1 % 
A s s e s s i n g c h i l d r e n ' s p r o g r e s s 13" 3 1 % 3 4 % 2 2 % 1 % 
i n t h i s 
2 62 
SECTION 3 
1, Do you t e a c h t o more t h a n one c l a s s r e g u l a r l y 2 3 % 1 
M a t h e m a t i c s t o one c l a s s r e g u l a r l y '70% 2 
(PLEASE TICK 
ONE BOX) 
No r e s p o n s e - 2% 
o c c a s i o n a l l e s s o n s o n l y 4% 3 
n o t a t a l l 2% 4 
2. Do t h e c l a s s e s you t e a c h c o n t a i n c h i l d r e n o f 
more t h a n one academic year group? 
No r e s p o n s e - 4% 
3, What ages o f c h i l d r e n do you t e a c h ? 
YES 3 9 % 
NO 5 7% 
(PLEASE TICK BOXES AS 
APPROPRIATE) 
Age v/ =1 
l e s s t h a n 5 7% 
5-6 16% 
6-7 18% 
7-8 2 4 % 
8-9 26 % 
9-10 3 2 % 
10-11 3 3 % 
11-12 18% 
12-13 12% 
13 and o v e r 9% 
4 , P l e a s e i n d i c a t e how you o r g a n i s e t h e M a t h e m a t i c s t e a c h i n g . 
No r e s p o n s e X 
F r e q u e n t l y O c c a s i o n a l l y Never 
T e a c h t h e v;hole c l a s s 4% 4 1 % 4 9% 6%- 6 
T e a c h i n g r o u p s 4% 5 7 % 3 4 % 5%- 7 
Use i n d i v i d u a l 
a s s i g n m e n t s 4 0 % 4 7% 9% 8 
P l e a s e 
do n o t 
w r i t e 
in t h i s 
column 
67 
68 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
1-5 
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5. P l e a s e i n d i c a t e t h e d o m i n a n t c h a r a c t e r i s t i c by 
w h i c h g r o u p s a r e f o r m e d f o r M a t h e m a t i c s . 
P l e a s e 
do n o t 
w r i t e 
i n t h i s 
column 
(TICK ONE BOX PLEASE) 
No r e s p o n s e - 4% 
b y a b i l i t y 73% 1 
by m i x e d a b i l i t y 10% 2 
b y f r i e n d s h i p 3% 3 
b y s h a r e d i n t e r e s t 2% 4 
by sex 0% 5 
b y age 2% 6 
n o t g r o u p e d 7% 7 
6. P l e a s e i n d i c a t e ^vhat s o r t o f s t a r t i n g p o i n t s you use f o r 
M a t h e m a t i c s t e a c h i n g . 
No r e s p o n s e ^ 
N e a r l y 
Always 
P r e -
q u e n t l y 
Occa-
s i o n a l l y Never 
P u b l i s h e d t e x t b o o k ( s ) 4% 19% 3 7 % 2 9 % 1 1 % 
P u b l i s h e d w o r k c a r d scheme 4% 5% 1 1 % 2 7% 53% 
Work c a r d s / s h e e t s p r o d u c e d 
b y y o u 
10% 4 1 % 3 6 % 10% 
Work c a r d s / s h e e t s p r o d u c e d ^cj^ 
t e a c h e r s i n t h e s c h o o l 
2% 5% 2 4 % 6 4 % 
T e l e v i s i o n programmes 5% 1 % 7% 4 3 % 4 6 % 
i n v e s t i g a t i o n s a r i s i n g f r o m 
c h i l d r e n ' s q u e s t i o n s o r 4% 
• i n n t T r > + p d b v vou 
D /o 2 7% 5 1 % 12% 
• P r a c t i c e o f s k i l l s d i r e c t e d 4^ 
f r o m t h e b l a c k b o a r d 
6% 3 4 % 4 4 % 12% 
7. What p r o v i s i o n do you make f o r 
( a ) t h e s l o w l e a r n e r s ; 
No r e s p o n s e ^-^8% ^ ^ 
( b ) t h e more a b l e c h i l d r e n 
No .i;esp,qnse - 10% 
2 6 4 
11 
12 
13 
14 
15 
16 
17 
19 
20 
8. H e r e a r e some s t a t e m e n t s made b y 
P l e a s e i n d i c a t e t o what e x t e n t you 
a g r e e w i t h thera. j j ^ r e s p o n s e . A g r e e Un-d e c i d e d 
D i s -
a g r e e 
C h i l d r e n l i k e t o work a t t h e i r own r a t e 
f r o m a book so t h e y can see t h e i r own 3^ 
p r o g r e s s 
4 3 % 3 5 % 2 0 % 
Sometimes I do n o t know where t h e Maths 
I am t e a c h i n g t h e c h i l d r e n may l e a d 2 6 % 15% 5 6 % 
Sometimes I f e e l t h a x t h e b r i g h t 2% 
c h i l d r e n a r e n o t " s t r e t c h e d " enough 6 4 % 1 1 % 2 3 % 
I t i s e a s i e r t o g e t t h e l e v e l o f w o r k 
r i g h t f o r s l o w l e a r n e r s t h a n f o x 3% 
b r i g h t c h i l d r e n 
3 3 % 15% 5 0 % 
Open ended w o r k i s d i f f i c u l t t o mark 3^ 4 3 % 2 7% 2 7% 
I n o r m a l l y s t i c k t o t h e t e a c h i n g o r d e r _„ 
i n a t e x t book o r i n a hJaths scheme 2 1 % 9% 6 7% 
I w o u l d r a t h e r f o l l o w a c h i l d ' s 
i n t e r e s t s t h a n f o l l o w a r i g i d sequence 3% 
o f work i n M a t h e m a t i c s 
3 2 % 3 8 % 2 7% 
M a t h e m a t i c a l games and p u z z l e s w a s t e 
a l o t o f t e a c h i n g t i m e . 3% 13% 8 1 % 
I t i s i m p o r t a n t t h a t b r i g h t c h i l d r e n 
h a ve l o t s o f p r a c t i c e i n number w o r k 2 1 % 2 4 % 5 2 % 
C h i l d r e n p r e f e r Maths q u e s t i o n s t o have 
one d e f i n i t e answer '^ '^  5 9 % 2 2 % 15% 
I t i s more e f f i c i e n t t o t e a c h t h e w h o l e 
c l a s s t h a n t o t e a c h a new a s p e c t o f 3% 
M a t h e m a t i c s i n d i v i d u a l l y t o each c h i l d 
4 8% 2 5 % 2 4 % 
Work c a r d s p r e p a r e d b y t e a c h e r s r a r e l y 
m a t c h t h e p r o f e s s i o n a l l y p r o d u c e d 3% 
m a t e r i a l 
1 6 % 18% 63% 
I t i s i m p o r t a n t t o c o v e r a scheme o f 
w o r k c o m p l e t e l y 2 0 % 2 4 % 5 4 % 
I t i s i m p o r t a n t t o match t h e 
M a t h e m a t i c s t o t h e l e v e l and i n t e r e s t s 3% 
o f t h e i n d i v i d u a l c h i l d 
87% 8% 3% 
C h i l d r e n l i k e i n v e s t i g a t i n g 
M a t h e m a t i c a l p r o b l e m s and p u z z l e s 78% 17% 3% 
B r . i g h t c h i l d r e n a r e b a s t l e f t t o g e t 
on b y t h e m s e l v e s a t t h e i r own pace 9% 15% 74% 
2 6 5 
P l e a s e 
do not 
w r i t e 
in t h i s 
COlumn 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
37 
9. ( a ) P l e a s e can you i n d i c a t e how each o f t h e f o u r components 
o f t h e D i p l o m a c o u r s e has h e l p e d you ( i f a t a l l ) i n 
y o u r t e a c h i n g o f M a t h e m a t i c s . 
Please 
do not 
w r i t e 
i n t h i s 
column 
No r e s p o n s e \ V e r y h e l p f u l F a i r l y h e l p f u 1 M a r g i n a l l y h e l p f u 1 Not h e l p f u 1 
M a t h e m a t i c s 1 1 % 3 0 % 3 0 % 2 2 % 7% 
t ' f ^ ^ . 1 5 % E d u c a t i o n 2 0 % 3 8 % 2 3 % 5% 
C h i l d S t u d y 3 4 % 2 0 % 2 5 % 13% 8% 
I n v e s t i g a t i o n 2 7 % 12 % 2 3 % 2 1 % 
m ' 
17% 
39 
40 
41 
42 
( b ) P l e a s e can you d e s c r i b e b r i e f l y hov/ each o f t h e components 
o f t h e D i p l o m a c o u r s e has h e l p e d you ( i f a t a l l ) i n y o u r 
t e a c h i n g o f M a t h e m a t i c s . 
M a t h e m a t i c s maths p r o g r e s s i o n - 12% I n t e r e s t / 
c o n f i d e n c e - 5%, Inade q u a c y - 7%, I n c r e a s e o f knowledge/ 
u n d e r s t a n d i n g - 20%, J n c r e a s e o f c o n f i d e n c e / k n o w l e d g e - 8%, 
p o s i t i v e ' 'I'i'nk's' V i ' t V ' Vra's'sroom' '-' '11%',' 'N'o't' enough' i i n k s ' w i t h 
classrocDm^ ^ - ^ 9%,_ _No ^help^ - "4%^,^ O t h e r - 3% 
Np^ response^ -^22Jp^ 
Maths . E d u c a t i o n . ?:^.\^y?-?PP. ^P. P^-^PPFPP]!^. ,". . ???-?y?9P? 
to classroom^ ^ + _schqq_l pr^a.nisa.tipn^ ^ I r r e l e v a n c e ^ t o . .. 
43 
44 
o t h e r - 6% No re s p o n s e - 3 1 % 
C h i l d S t u d y 
d i f f i c u l t i e s 
Made aware o f c h i l d r e n ' s p r o b l e m s / 
- 25%, V a l u a b l e • • 15%, U s e l e s s - 5%, Took a 
l o t o f t i m e - 3%, U n c e r t a i n t y o f a p p r o a c h - 2% Other - 6% 
No response - 4 4 % 
45 
I n v e s t i g a t i o n . .D.if f . i c . u l t . .-. .Va.luatlc, o n l y , p e r ; 
s n n a l l v - 23%, V a l u a b l e + t r a n s f e r t o c l a s s r o o m - 17%. . , . 
Useless/^waste ,qf ,t im^e .11%,. Other. 7J&. 
No response - 3 9 % 
4 6 
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SECTION 4 
1, How many t e a c h e r s a r c t h e r e i n y o u r s c h o o l ? 
( i n c l u d e t h e H o a d t e a c h e r ) 
2. How many t e a c h e r s t e a c h M a t h e m a t i c s ? 
Median a p p r o x 
...10... 
Median a p p r o x 
...Mr. 
3, How many t e a c h e r s t e a c h M a t h e m a t i c s t o more 
t h a n one c l a s s ? 0 i n o v e r h a l f t h e s c h o o l s 
4. ( a ) I s t h e r e a M a t h e m a t i c s s p e c i a l i s t / 
c o n s u l t a n t ? 
No r e s p o n s e - 5% 
YES 62 % 
NO 3 3 % 
( b ) What ( i f a n y ) s p e c i a l d u t i e s o r r e s p o n s i b i l i t i e s 
do t h e y have? 
No r e s p o n s e - 4.1% 
( c ) A r e you t h e M a t h e m a t i c s s p e c i a l i s t / 
c o n s u l t a n t ? vi „ „ „ -TW 
No r e s p o n s e - 7% 
S» Has y o u r s c h o o l w r i t t e n g u i d e l i n e s o r 
a scheme o f w o r k f o r M a t h e m a t i c s ? . ^„ 
No r e s p o n s e - 5% 
6. who i n t h e s c h o o l makes d e c i s i o n s a b o u t o r d e r i n g b o o k s and 
e q u i p m e n t f o r M a t h e m a t i c s ? 
( T I C K ONE OR 
MORE BOXES) 
YES 38 % 1 
NO 55% 2 
YES 78% 1 
NO 17% 2 
• =1 
The H e a d t e a c h e r 5 7 % 
The D e p u t y Head 16% 
The Maths S p e c i a l i s t 5 1 % 
A n o t h e r s p e c i f i c t e a c h e r 4% 
Each t e a c h e r f o r t h e i r own c l a s s 3 0 % 
D i s c u s s e d a t s t a f f m e e t i n g 3 8% 
O t h e r ( p l e a s e s p e c i f y ) 8% 
P l e a s e 
do n o t 
w r i t c 
i n t h i s 
column 
4819 
5051 
5253 
55 
56 
57 
58 
60 
61 
62 
63 
64 
65 
66 
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7. HOW i s t h e c h i l d r e n ' s M a t h e m a t i c s a s s e s s e d i n y o u r s c h o o l ? 
(PLEASE TICK ONE OR MORE BOXES) 
1 A w r i t t e n t e s t s e t once a y e a r o r more b y t h e s c h o o l 3 6 % 
I n f o r m a l a s s e s s m e n t b y c l a s s t e a c h e r s 6 2 % 
An a p p r o p r i a t e s t a n d a r d i s e d t e s t 
( e . g . N.F.E.R. o r Moray House) 
4 1 % 
C l a s s t e a c h e r c o m p l e t i n g a ch e c k l i s t o f c h i l d r e n ' s 
p r o g r e s s 
4 3 % 
L.E.A. m o n i t o r i n g o f s t a n d a r d s 
1 1 % 
No a s s e s s m e n t f o r M a t h e m a t i c s b u t as s e s s m e n t f o r 
r e a d i n g 
6% 
we t h i n k a s s e s s m e n t i s i n a p p r o p r i a t e f o r t h e c h i l d r e n 1 % 
O t h e r ( p l e a s e s p e c i f y ) 8% 
( a ^ HOW e f f e c t i v e do you t h i n k t h e D i p l o m a i s i n h e l p i n g 
• ^ ^ b e l c h e r s t o o r g a n i s e and l e a d t h e M a t h e m a t i c s 
i n a s c h o o l ? 
(PLEASE TICK ONE BOX) H i g h l y e f f e c t i v e 
15% 
F a i r l y e f f e c t i v e 4 0 % 
No r e s p o n s e - 15% Of l i m i t e d e f f e c t 
2 6 % 
No e f f e c t 5% 
A h i n d r a n c e < 1 % 
P l e a s e 
do n o t 
w r i t e 
i n t h i s 
column 
69 
70 
71 
72 
73 
74 
75 
76 
77 
e f f e c t i v e i n h e l p i n g t e a c h e r s t o o r g a n i s e and p r o v i d e 
l e a d e r s h i p i n t h e M a t h e m a t i c s i n a s c h o o l ? 
No .resppiise Sy^o, 
78 
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SECTION 5 
P l e a s e a d d any o t h e r comments you w o u l d l i k e t o make a b o u t t h e 
D i p l o m a i n M a t h e m a t i c a l E d u c a t i o n ( e . g . any i m p r o v e m e n t s , 
s u g g e s t i o n s f o r c h a n g e s , t h i n g s w h i c h w o u l d be w o r t h 
i n v e s t i g a t i n g i n t h e r e s e a r c h p r o j e c t ) . 
P r e s s u r e o f 
c o u r s e 
More c l a s s -
room based 
O t h e r - 2 7% 
No r e s p o n s e - 3 9 % 
A n x i e t y a b o u t maths 
I n a d d i t i o n 44 t e a c h e r s ( 6 % o f t h e p o p u l a t i o n ) i n d i c a t e d 
a n x i e t y a bout assessment ( i n c l u d i n g e x a m i n a t i o n s ) . 
MANY THANKS FOR YOUR HELP 
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P l e a s e 
do n o t 
w r i t e 
i n t h i s 
column 
79 
I n f o r m a t i o n from t h i s s e c t i o n i s i n c o r p o r a t e d i n 
C h a p t e r 8, s e c t i o n s 19-25 
1. HOW l o n g a f t e r s t a r t i n g t h e c o u r s e ^vas i t t h a t you w i t h d r e w ? 
(PLEASE TICK 
ONE BOX) J t h a n 1 month 
1 month t o l e s s t h a n 2 months 
2 months t o l e s s t h a n 4 months 
4 months t o l e s s t h a n 8 months 
8 months t o l e s s t h a n 16 montns 
16 months o r more 
p l e a s e 
do n o t 
w r i t e 
i n t h i s 
column 
1-5 
2 
3 
4 
5 
6 
P l e a s e w o u l d y o u i n d i c a t e t o w.at e x t e n t you f o u n d t h e D i p l o m a 
c o u r s e h e l p f u l t o you as a t e a c h e r . 
(PLEASE TICK ONE BOX) a h i n d r a n c e 
no h e l p a t a l l 
n f l i m i t e d use 
f a i r l y h e l p f u l 
o t h e r ( p l e a s e s p e c i f y ) 
1 
2 
3 
4 
5 
P l e a s e g i v e f u r t h e r d e t a i l s ( i f you want t o ) 
270 
The i n f o r m a t i o n i n t h i s q u e s t i o n w i l l be t r e a t e d as 
s t r i c t l y c o n f i d e n t i a l and o n l y a n a t i o n a l p i c t u r e 
w i l l be r e p o r t e d . 
3 T hese a r e some r e a s o n s s t u d e n t s have g i v e n f o r w i t h d r a w i n g 
' f r o m t h e c o u r s e . P l e a s e w i l l you h e l p us t o f o r m a g l o b a l 
p i c t u r e by t i c k i n g t h o s e t h a t a r e a p p r o p r i a t e t o y o u . 
( a ^ D i p l o m a Maths t o o h a r d 
c o u r s e P r e s s u r e o f work o r assessment 
a s s o c i a t e d w i t h t h e c o u r s e 
Course i n a p p r o p r i a t e 
L a c k o f a d e q u a t e f i n a n c i a l s u p p o r t 
T r a v e l l i n g d i s t a n c e t o o g r e a t 
( b ) S c h o o l P r e s s u r e o f s c l i o o l w o r k 
Promot i o n 
Clianged s c h o o l s 
L e f t t e a c h i n g 
( c ) Home o r P r e g n a n c y 
d o m e s t i c 
Own i l l n e s s 
F a m i l y i l l n e s s 
O t h e r p e r s o n a l p r o b l e m s / r e a s o n s 
G e n e r a l f a m i l y o r d o m e s t i c p r e s s u r e 
Moved t o a n o t h e r a r e a 
O u t s i d e commitments 
I f y o u w o u l d l i k e t o g i v e more d e t a i l s o r i f t h e r e were 
r e a s o n s why you w i t h d r e w t h a t you w o u l d l i k e t o t e l l us 
p l e a s e do so. 
o t h e r 
a b o u t , 
2 7 1 
P l e a s e ] 
do n o t 
w r i t e 
i n t h i s 
column 
9 
10 
11 
12 
13 
14 
15 
16 
17 
10 
19 
20 
21 
22 
23 
24 
26 
APPENDIX 2 
LIST OF INSTITDTIONS 
• denotes a Diploma c e n t r e c u r r e n t l y running courses 
* denotes a Diploma c e n t r e (with o u t p o s t ( s ) ) c u r r e n t l y running 
courses 
^ denotes a Diploma c e n t r e no longer running courses 
1^  denotes a Diploma c e n t r e (with o u t p o s t ( s ) ) no longer running 
courses 
Code No. I n s t i t u t i o n 
(see map i n 
s e c t i o n 2,2) 
• 1. Westminster C o l l e g e , Oxford 
• 2, Derby Lonsdale College of Higher Education 
• 4. B r i s t o l P o l y t e c h n i c 
• 6. West Sussex I n s t i t u t e of Higher Education 
• 9. Roehampton I n s t i t u t e of Higher Education 
• 12. Newcastle P o l y t e c h n i c 
• 15. R o l l e C o l l e g e , Exmouth 
• 16. Doncaster Metropolitan I n s t i t u t e of Higher 
Education 
• 17. Bishop G r o s s e t e s t e C o l l e g e , L i n c o l n 
• 18. New C o l l e g e , Durham 
• 19. H u l l College of Higher Education 
• 21. Sunderland P o l y t e c h n i c 
• 22. College of S t . Mark and S t . John, Plymouth 
• 24. Matlock Colle g e of Higher Education 
^ 26. C h r i s t Church C o l l e g e , Canterbury 
• 27. T r i n i t y and A l l S a i n t s ' C o l l e g e , Leeds 
• 28. Kingston P o l y t e c h n i c 
• 29. B a r n s l e y College of Technology 
• 30. Chelmer I n s t i t u t e of Higher Education, Brentwood 
• 31. C i t y of L i v e r p o o l College of Higher Education 
• 32. The College of Ripon & York S t . John, York 
if 33. Leeds P o l y t e c h n i c 
/ 34. Keswick H a l l College of Education, Norwich 
• 35. Homerton C o l l e g e , Cambridge 
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• 36 Buckinghamshire C o l l e g e o f H i g h e r E d u c a t i o n , 
C h a l f o n t S t . G i l e s 
• 37 P o l y t e c h n i c o f t h e South Bank 
• 38 L i v e r p o o l I n s t i t u t e o f H i g h e r E d u c a t i o n 
• 41 West London I n s t i t u t e o f H i g h e r E d u c a t i o n , 
Twickenham 
^ 43 N o r t h W o r c e s t e r s h i r e C o l l e g e , Bromsgrove 
• 45 Edge H i l l C o l l e g e o f H i g h e r E d u c a t i o n 
46 Nene C o l l e g e , Northampton 
47 H e r t f o r d s h i r e C o l l e g e o f H i g h e r E d u c a t i o n , W a t f o r d 
48 I l k l e y C o l l e g e 
49 M i l t o n Keynes C o l l e g e 
50 N o r t h R i d i n g C o l l e g e o f E d u c a t i o n , Scarborough 
51 Wolverhampton P o l y t e c h n i c 
52 C i t y o f Manchester C o l l e g e o f H i g h e r E d u c a t i o n 
53 Crewe & A l s a g e r C o l l e g e o f H i g h e r E d u c a t i o n 
54 B e d f o r d C o l l e g e o f H i g h e r E d u c a t i o n 
55 Bulmershe C o l l e g e o f H i g h e r E d u c a t i o n 
56 Teesside P o l y t e c h n i c 
57 Worcester C o l l e g e o f H i g h e r E d u c a t i o n 
59 N o r t h Cheshire C o l l e g e , W a r r i n g t o n 
60 South Glamorgan I n s t i t u t e o f H i g h e r E d u c a t i o n , 
C a r d i f f 
61 S t . Mary's C o l l e g e , Twickenham 
64 West Glamorgan I n s t i t u t e o f Higher E d u c a t i o n , 
Swansea 
66 S t . Mary's C o l l e g e , B e l f a s t 
68 La S a i n t e Union C o l l e g e o f H i g h e r E d u c a t i o n 
69 De La S a l l e C o l l e g e o f Higher E d u c a t i o n , Manchester 
71 L e i c e s t e r P o l y t e c h n i c 
75 West M i d l a n d s C o l l e g e o f H i g h e r E d u c a t i o n , W a l s a l l 
76 P o l y t e c h n i c o f Wales, P o n t y p r i d d 
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APPENDIX 3 
INTERVIEW SCHEDULE FOR HEADTEACHERS 
JANUARY 1981 
Notes: 1. Tape r e c o r d e d ( w i t h t h e i r p e r m i s s i o n ) 
2. E s t i m a t e d t i m e - 30 minu t e s 
Form o f i n t r o d u c t i o n i n t h e s c h o o l 
I'm Jean M e l r o s e and I am e v a l u a t i n g t h e M a t h e m a t i c a l 
A s s o c i a t i o n Diploma i n M a t h e m a t i c a l E d u c a t i o n . I w r o t e t o 
(h e a d t e a c h e r ' s name) and he suggested t h a t I sh o u l d c a l l t o see him 
now. 
Form o f i n t r o d u c t i o n t o t h e headteacher 
Hello/Good m o r n i n g , I'm Jean M e l r o s e , t h e r e s e a r c h worker 
e v a l u a t i n g t h e M a t h e m a t i c a l A s s o c i a t i o n Diploma i n M a t h e m a t i c a l 
E d u c a t i o n . 
P l e a s e , f i r s t o f a l l , c o u l d I e x p l a i n a b i t more about the 
Diploma c o u r s e . I t ' s an i n - s e r v i c e course f o r q u a l i f i e d t e a c h e r s 
a i m i n g t o " e q u i p them t o make a s t r o n g p e r s o n a l c o n t r i b u t i o n t o the 
t e a c h i n g o f mathematics w i t h i n t h e i r own s c h o o l s " . The n e a r e s t ones 
t o h e r e a r e ( ) . T y p i c a l l y 
t e a c h e r s w i l l have meetings on one ev e n i n g per week over two years 
w i t h o c c a s i o n a l e x t r a m e e t i n g s . Diploma courses s t a r t e d about 3 
yea r s ago and so f a r about 1700 s t u d e n t s have r e g i s t e r e d . 
The h o l d i n g o f t h e Diploma e n t i t l e s a t e a c h e r t o a Burnham 
i n c r e m e n t , and t h e DES have f i n a n c e d a r e s e a r c h p r o j e c t t o e v a l u a t e 
and m o n i t o r t h e p r o g r e s s o f t h e Diploma. 
P a r t o f t h e work o f t h e r e s e a r c h p r o j e c t i s l o o k i n g i n 
de p t h a t f o r t y s t u d e n t s t h r o u g h o u t t h e c o u n t r y who a r e t a k i n g t he 
course and f i n d i n g o u t about t h e i r t e a c h i n g o f mathematics, the 
o r g a n i s a t i o n and p h i l o s o p h y o f mathematics t e a c h i n g i n t h e i r s c h o o l s , 
t h e i n f l u e n c e o f t h e Diploma course on b o t h o f t h e s e , as w e l l as 
t h e i r v i e w s about t h e Diploma c o u r s e . 
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Please c o u l d I ask you some q u e s t i o n s about the 
o r g a n i s a t i o n and scope o f mathematics t e a c h i n g i n your s c h o o l . The 
i n f o r m a t i o n w i l l be t r e a t e d as c o n f i d e n t i a l ; no names o r s p e c i f i c 
i n d i c a t i o n s o f p l a c e w i l l appear i n r e p o r t s t o t h e DES o r anyone 
e l s e . Please would you mind i f I tape r e c o r d t h e i n t e r v i e w ? I w i l l 
t a k e t h e i n f o r m a t i o n I need f r o m t h e t a p e s , w i t h o u t names, and then 
the tapes w i l l be c l e a n e d . 
1. How many c h i l d r e n a r e t h e r e i n the school? 
Up t o 25/ 26-50/ 51-100/ 101-200/ 201-300/ 301-400/ 
401-600/ 601-800/ 801-1000/ 1001-1500/ 1501 o r over 
2. How would you d e s c r i b e t h e catchment area o f the school? 
(Probe e.g. does t h i s mean t h e r e a r e c h i l d r e n f o r whom 
E n g l i s h i s n o t t h e i r f i r s t language?) 
3. Do a l l c l a s s t e a c h e r s i n the s c h o o l t e a c h some mathematics? 
4. Have you a mathematics s p e c i a l i s t / l e a d e r / c o n s u l t a n t ? 
5. ( i f YES t o 4) 
What do t h e y do? 
( i f NO t o 4 ) 
I f t h e s c h o o l d i d have such a person, what do you t h i n k t h e i r 
r o l e s h o u l d be? 
6. (Give them a p r e s s u r e diagram) (see page 279) 
I've made o u t t h i s diagram showing some o f t h e pr e s s u r e s or 
i n f l u e n c e s on t h e mathematics c u r r i c u l u m i n t h e s c h o o l . Please 
c o u l d you mark each box w i t h one o f the numbers from one t o f i v e 
as i n d i c a t e d on t h e s c a l e . 
Please c o u l d you t e l l me about t h e i n f l u e n c e o f each one as you 
are d o i n g so. There a re spaces a t the bottom f o r i n f l u e n c e s 
I've m i s s e d . 
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( A t end) 
(Pause) Do you t h i n k I ' v e covered t h e most i m p o r t a n t i n f l u e n c e s 
o r i s t h e r e a n y t h i n g t h a t r e a l l y stands o u t t o you t h a t I've missed? 
7. Do you have a scheme o f work o r w r i t t e n g u i d e l i n e s f o r 
mathematics i n t h e school? 
I n o r d e r t h a t I can g e t a p i c t u r e o f t h e s t r u c t u r e o f the 
mathematics t e a c h i n g i n t h e s c h o o l , would i t be p o s s i b l e t o have 
a l o o k a t i t ? 
We need t o f i n d o u t about t h e background o f t e a c h e r s on the 
c o u r s e , what mathematics t h e y t e a c h and what type o f scheme o f 
work t h e y f o l l o w , so t h a t we can t r y t o f i n d o u t whether a 
p a r t i c u l a r t y p e o f t e a c h e r goes on t h e c o u r s e . Would i t be a t 
a l l p o s s i b l e t o g e t a copy o f t h e maths scheme - the c e n t r e a t 
( ') would a l l o w me t o 
use t h e i r p h o t o c o p i e r i f needed. The scheme would n o t be seen 
by anyone o u t s i d e t h e r e s e a r c h team. The aim i s n o t t o 
e v a l u a t e t h e p a r t i c u l a r t e a c h e r or t h e s c h o o l b u t the success 
( o r o t h e r w i s e ) o f t h e Diploma i n p r o v i d i n g f o r t h e needs o f 
t e a c h e r s i n m a t h e m a t i c a l l y d i f f e r e n t s c h o o l s . Would i t be 
p o s s i b l e please? 
Who c o n s t r u c t e d t h e scheme o f work? 
( I n d i c a t e d i f f e r e n t mode) 
8. Please c o u l d we now t a l k more s p e c i f i c a l l y about t h e i n f l u e n c e 
o f t h e Diploma. I want you t o t e l l me as much as p o s s i b l e about 
any e f f e c t you have n o t i c e d . 
Please can I <e'nphasise ^^^^ ^^^^ ^ ^.^^ t r e a t e d i n 
<say a g a i n 
c o n f i d e n c e . 
Mr./Mrs./Miss X i s doing/has done t h e Diploma course. 
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(a) Please could you t e l l me i f you have seen any influence of t h i s 
i n his/her own teaching. 
(b) Please could you t e l l me i f you have seen any influence of t h i s 
i n the mathematics i n the school. 
THANK THEM. 
INTERVIEW SCHEDULE FOR STUDEHTS 
JANUARY 1981 
Notes: 1. Tape recorded w i t h t h e i r permission. 
2. Estimated time - less than 30 minutes 
(pressure of school times) 
3. Already have info r m a t i o n from a p p l i c a t i o n 
forms 
4. They w i l l have completed d r a f t large sample 
questionnaire 
5. Assure of anonjmiity and t r y to get permission 
to go i n t o t h e i r classrooms 
6. Look at a l l the work they have done f o r the 
course. 
1. I f a teacher who was s t a r t i n g the Diploma course next September 
came t o you f o r advice, what would you say? 
, ( i ) o r g a n i s a t i o n of home l i f e } (Probe i f .... 1- . J- X not mentioned ( i i ; p r e l i m i n a r y reading } 
2. What do you t h i n k should be the special r e s p o n s i b i l i t i e s and 
duties of a mathematics s p e c i a l i s t / c o n s u l t a n t / l e a d e r i n a 
school? 
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3. Pressure diagram (See section 7 i n headteacher i n t e r v i e w 
schedule) 
4. A f t e r f i n i s h i n g } the Diploma course, do you have any 
> plans f o r or thoughts of doing any 
Now you have f i n i s h e d } f u r t h e r study 
5. What things have you done i n your school ( i f any) as a r e s u l t of 
attending the Diploma course? 
( I f needed, take each component separately and ask s p e c i f i c 
questions). 
6. (Follow up any points r a i s e d i n the que s t i o n n a i r e ) . 
THANK THEM. 
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INTERVIEW SCHEDULES FOR HEADTEACHERS AND TEACHERS 
JANUARY 1982 
I t i s impossible t o have the same schedule f o r a l l people 
as l a s t year; the common ob j e c t i v e s of attempting t o assess 
reported change i n the mathematics i n the school and of attempting t o 
assess the reported i n f l u e n c e of the Diploma w i l l have t o be 
approached from d i f f e r e n t s t a r t i n g p oints i n d i f f e r e n t schools. 
Form of i n t r o d u c t i o n i n the school 
Hello/Good morning. I'm Jean Melrose, the research worker 
e v a l u a t i n g the Mathematical Association Diploma. I wrote t o 
(headteacher's name) and he suggested t h a t I should c a l l to see him now. 
Headteacher 
Hello/Good morning. I'm Jean Melrose, the research worker 
ev a l u a t i n g the Mathematical Association Diploma. Thank you f o r making 
arrangements f o r t h i s v i s i t . 
Please may I ask you questions t o get an up-to-date 
p i c t u r e of the mathematics i n the school and to see whether you f e e l 
( ) being on the Diploma course i s 
having/has had any i n f l u e n c e . 
Whatever you say w i l l be c o n f i d e n t i a l ; no names of people, 
or the school, or the LEA or the centre at which the course was held 
w i l l be reported. 
Please would you mind i f I tape recorded the i n t e r v i e w . I 
w i l l take the i n f o r m a t i o n I need from the tapes without names and 
then the tapes w i l l be cleaned. 
1, How many c h i l d r e n are there i n the school? 
Up t o 25/ 26-50/ 51-100/ 101-200/ 201-300/ 301-400/ 
401-600/ 601-800/ 801-1000/ 1001-1500/ 1501 or over 
2. Please would you t e l l me about any changes th a t have been made 
i n the way mathematics i s organised i n the school i n the l a s t year. 
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(Probe i f necessary:-
Last year you t o l d me about 
{develop t h i s . . . . 
Have you had the oppor t u n i t y to ^ ^^^^ progress on t h i s . . ) 
3. Please can you t e l l me how you f e e l t h i s year about how usef u l 
the Diploma has been t o you i n the school. 
(Probe f u r t h e r i f necessary:-
i n Mr./Mrs 's classroom 
i n the school as a whole 
Mr./Mrs f i n i s h e d the Diploma course l a s t 
year/2 years ago. Can you see any l a s t i n g b e n e f i t t h a t has 
come from i t ? 
How do you t h i n k the Diploma might be improved to be more 
us e f u l i n schools?) 
Teacher 
(Assure i n f o r m a l l y of c o n f i d e n t i a l i t y and ask 
fo r permission t o tape record.) 
Question f o r f i r s t - y e a r students:-
0. How i s the Diploma going t h i s year? 
(Probe e.g. How are you coping w i t h f i t t i n g i n a l l the 
work? 
Ask about Mathematics 
Mathematical Education 
Child Study 
I n v e s t i g a t i o n ) 
Questions f o r a l l students:-
1. What age group are you teaching f o r mathematics t h i s year? 
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2. Have you made any changes since l a s t year i n the way i n 
which you teach mathematics? 
(Probe e.g. T e l l me about them) 
3. Have there been any changes i n the way mathematics i s 
organised i n the school? 
(Probe e.g. T e l l me about them) 
4. Pressure diagram (see page 284):- This i s a diagram, 
rat h e r l i k e the one you completed l a s t year. I t i s to 
show how you f e e l the Diploma has or has not helped you i n 
your teaching and i n the mathematics i n the school. Please 
could you mark each of the boxes w i t h one of the numbers 
from 1 t o 4 as i n the scale on the r i g h t hand side. 
Can you suggest how the Diploma might be improved? 
There are two empty spaces. Do you t h i n k I have covered 
the most importatkt things or i s there anything that r e a l l y 
stands out t o you t h a t I've missed? 
5. Graphs:- The diagram (on page 285) shows sketch graphs 
of the i n f l u e n c e of the Diploma course on three students. 
The f i r s t student has not been influenced at a l l by the 
course e i t h e r during or a f t e r the course. 
The second student has been influenced by the course and 
the i n f l u e n c e has p e r s i s t e d and grown a f t e r the course 
has f i n i s h e d . 
The t h i r d student has been influenced by the course but 
the i n f l u e n c e has ceased f a i r l y soon a f t e r the end of 
the course. 
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Would you, i n the f o u r t h space, draw a rough sketch graph 
that shows your experience. 
Would you mark the end of the course on the a x i s . 
6. e i t h e r 
Have you any thoughts of or plans f o r doing any f u r t h e r study? 
or 
Have you thought about doing any f u r t h e r study a f t e r the 
Diploma course? 
7. Have you kept i n touch w i t h any of the people on the course? 
(Probe f o r frequency and purpose of meetings.) 
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Graph 1982 
i n f l u e n c e I n f l u e n c e 
1. 
f a i r l y 
s t r o n g 
End of 
c o u r s e 
2. 
f a i r l y 
s t r o n g 
time End of 
course 
time 
i n f l u e n c e i n f l u e n c e 
3. 
f a i r l y I 
s t r o n g 
End of 
c o u r s e 
4. t 
f a i r l y I 
s t r o n g 
time time 
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APPENDIX 4 
MATBDKMATICAL ASSOCIATION DIPLOMA RESEARCH PROJECT 
Research Design 
Research P r o j e c t 
The Research Fellow w i l l have two main o b j e c t i v e s : -
(a) t o monitor the progress of the Diploma, 
and 
(b) t o assess the effectiv e n e s s of the Diploma. 
Monitoring the progress of the Diploma 
The Fellow w i l l c o l l e c t data r e l a t i n g to i n s t i t u t i o n s , 
courses, teachers and students by means of v i s i t s and questionnaires 
and analysis of i n f o r m a t i o n already held by the Association. He w i l l 
produce a simple s t a t i s t i c a l breakdown g i v i n g comparative d e t a i l s of 
courses approved, t h e i r contents, modes of assessment and teaching 
methods. He w i l l also provide i n f o r m a t i o n on students, g i v i n g 
d e t a i l s o f t h e i r backgrounds, experience, ages and reasons f o r taking 
Diploma courses. 
The i n f o r m a t i o n on courses w i l l be obtained from 
Association records, a questionnaire, and perhaps a l i m i t e d number of 
v i s i t s t o i n s t i t u t i o n s . The inf o r m a t i o n on students w i l l be obtained 
by questionnaire, by examination of Student R e g i s t r a t i o n Forms and 
perhaps by a small number of i n d i v i d u a l i n t e r v i e w s . 
Much of the data required i s already held by the 
Association. A questionnaire t o a l l colleges (about 70) i s envisaged 
together w i t h a second questionnaire t o a large sample (about 1000) 
of students. 
Assessing the e f f e c t i v e n e s s o f the Diploma 
The Fellow w i l l c a r r y out a d e t a i l e d , in-depth study of a 
s t r a t i f i e d random sample of 40 Diploma students. The study w i l l be 
l o n g i t u d i n a l i n nature and inv o l v e the c o l l e c t i o n of information by 
questionn a i r e , i n t e r v i e w s and v i s i t s on two separate occasions f o r 
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each student selected. I t i s proposed t h a t the students be selected 
to represent an appropriate range of ages, schools and locations and 
that the 40 w i l l be drawn i n p a i r s from 20 colleges. The sample w i l l 
contain students at d i f f e r e n t stages i n Diploma courses, i . e . some 
who have completed a course, some i n the second year and some i n the 
f i r s t year. 
By s e l e c t i n g the sample i n t h i s way the Fellow w i l l be able 
to i n v e s t i g a t e various aspects i n c l u d i n g the extent t o which the 
Diploma has influenced e.g. 
changes i n teachers' schools; 
confidence of teachers i n w r i t i n g schemes; 
l i a i s o n w i t h colleagues w i t h i n the teachers' own schools, 
and w i t h other schools and w i t h l o c a l advisers; 
a t t i t u d e s of teachers towards the teaching of mathematics. 
The Fellow w i l l also i n v e s t i g a t e improvement i n teachers' 
knowledge of mathematics and mathematical education and attempt to 
discover what categories of teachers appear to derive most b e n e f i t 
from courses. I n a d d i t i o n t o the in-depth studies, some of the data 
c o l l e c t e d by questionnaire (see paragraph 4 above) could be used. 
The e f f e c t s of d i f f e r e n t teaching s t y l e s and s t a r t i n g times f o r 
courses w i l l also be i n v e s t i g a t e d . 
The Fellow w i l l make v i s i t s to teachers' schools and have 
discussions w i t h headteachers and other teachers w i t h i n these 
schools. I t w i l l be the task i f the Fellow to study the 
r e l a t i o n s h i p s between the students and the conditions w i t h i n which 
they are working. 
Possible timetable 
A possible timetable i s o u t l i n e d below although t h i s should 
be regarded as t e n t a t i v e i n the f i r s t instance. 
Term 1: F a m i l i a r i s a t i o n w i t h Diploma procedures, documents 
and submissions 
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Design and use of p i l o t questionnaires f o r colleges 
and students f o r general data c o l l e c t i o n . 
Selection of sample of 40 students f o r in-depth 
i n v e s t i g a t i o n . P i l o t i n t e r v i e w s . 
Term 1/2: F i r s t round of interviews w i t h the sample of 40 
students. 
Term 2/3: C i r c u l a t i o n of general questionnaire t o colleges 
and large sample of students. 
Term 4/5: Second round of interviews w i t h sample of 40. 
Begin analysis of questionnaire r e t u r n s . 
Term 5/6: Analysis of returns and i n t e r v i e w data. 
W r i t i n g of r e p o r t . 
The Diploma Board considers the appointment of a Research 
Fellow t o be a most important step i n pro v i d i n g information on which 
to base decisions concerning f u t u r e p o l i c y on Diploma courses. I t 
seems l i k e l y t h a t there w i l l continue to be a demand f o r the Diploma 
f o r many years t o come and thus considerable b e n e f i t should be 
derived from the work of a Fellow. I n a d d i t i o n , the r e s u l t s of the 
i n v e s t i g a t i o n should be of value t o other providers of in - s e r v i c e 
education f o r teachers i n primary schools. 
To ensure a p r o f e s s i o n a l standard of r e p o r t i n g , a s u i t a b l e 
candidate i s l i k e l y to hold a senior post i n a school or college , 
p o s s i b l y a t Scale 4 or deputy headteacher l e v e l . The Research Fellow 
w i l l need t o be able t o work independently, t o show judgement and 
i n i t i a t i v e and t o be aware of the s e n s i t i v e nature of many of his 
en q u i r i e s . The day-to-day supervision of the Fellow's work would be 
the r e s p o n s i b i l i t y of the Board's Secretary i n Durham. The Fellow 
w i l l r e p o r t a t a l l Board meetings (about 5 or 6 each year) and thus 
w i l l receive the cont i n u i n g advice and support of the whole Board. 
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The work of the Fellow w i l l be overseen by a st e e r i n g 
committee c o n s i s t i n g o f : -
1 HMI, 1 representative of the DES, 1 college l e c t u r e r 
involved i n teaching Diploma courses, 1 student or 
ex-student o f a Diploma course, the Chairman, Secretary and 
two other members of the Diploma Board, and the headteacher 
of a primary school. 
Location: The l o c a t i o n w i l l be w i t h i n the School of Education i n the 
U n i v e r s i t y of Durham. The Secretary of the Diploma Board, 
Mr. M.L. Cornelius, i s located there and hence relevant documents are 
r e a d i l y a v a i l a b l e . The Durham School of Education w i l l provide 
s u i t a b l e accommodation, access t o professional advice and resources, 
i n c l u d i n g l i b r a r i e s , and the use of the U n i v e r s i t y computer. 
Duration: The p r o j e c t w i l l l a s t f o r two years from September 1980. 
The Research Fellow w i l l be expected t o produce reports 
which w i l l be widely a v a i l a b l e to i n t e r e s t e d p a r t i e s . The Diploma 
Board wishes t o encourage the p u b l i c a t i o n of f i n d i n g s i n appropriate 
j o u r n a l s and the communication of r e s u l t s to other groups such as LEA 
advisers, college l e c t u r e r s and teachers' associations. 
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